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In recent years, a change in the attention of occupational health care in the Netherlands from 
return to work towards stay at work has occurred. The shift towards stay at work requires 
new interventions and measures to assess effectiveness. This has led to the establishment 
of a large research program “Preventive Occupational Health Care” from Stichting Instituut 
Gak [1]. This research program aims to increase knowledge of preventive occupational 
health care and to provide evidence-based knowledge for screening, diagnosis and 
interventions. The results presented in this thesis are based on one study in this program: 
“Tools for Two. Optimizing work functioning: New diagnostic instruments for concerted action 
by Occupational Health Care and Human Resources Management”. The thesis develops the 
evidence base for a generic instrument that evaluates health-related work functioning to 
facilitate actions towards sustainable functioning at work, work participation and work 
reintegration. The instrument should be used in collaborated actions between the worker, 
occupational health professionals, and human resources professionals (HRM)/supervisors 
to support preventive and maintenance actions to help workers to stay at work.
Background
In Europe, the percentage of the working age population with a longstanding health 
problem or disability (including mental health problems) varies between 5.8% (Romania) 
and 32.2% (Finland). In the Netherlands 25.4% have long-standing health problems or 
disability [2]. Due to demographic, political and social changes, i.e., the ageing workforce, 
a shift from a work compensation model to a work participation model, the increase of 
retirement age and advances in medical treatment, more workers are likely participate in 
the labour force with a health problem that may interfere with their ability to accomplish 
their work [3]. To date, little is known about how these workers are functioning at work. In 
addition, given the expected labor force shortages, the challenge is to help workers stay 
at work in a healthy, productive and sustainable way.
 In the Netherlands, sickness absence – and the reduction of sickness absence – has 
received much attention in the past decades in both occupational health research and 
practice. Sickness absence is a costly problem for both the individual and society. Several 
measures and regulations were introduced in the Dutch social security system to reduce 
the costs of sickness absence and to promote early return to work after a period of sickness 
absence. The Gatekeeper Improvement Act (WVP) was introduced in 2002 to improve the 
return to work efforts and to prevent long term sickness absence and filing a long term 
disability claim [4]. During the first two years of sickness absence, wages are paid by the 
employer and both the employer and employee are responsible for undertaking activities 
aimed at return to work (RTW). If, after this two year period, no return to work is achieved, 
the employee can apply for long term disability benefits. In 2005, the Work Capacity 
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Act (WIA) [5] was introduced to replace the Work Disability Act (WAO) [6]. This new act 
focusses on what a worker is able to do instead of what he should be compensated for and 
participation in work is promoted. With these changes, the Dutch social security system 
shifted from a focus on return to work to stay at work. In the Netherlands, instruments 
are needed that can identify workers at risk for sickness absence and help workers stay at 
work in a healthy and sustainable way. To date, no validated instruments are available for 
the Dutch context.
The concept of Health-Related Work Functioning
Health-related work functioning is considered a broad concept that can be seen as a 
continuum varying from working successfully (i.e., the ability to meet all work demands 
for a given state of health) to work absence (i.e., the inability to meet any work demand for 
a given health state) [7]. The joint infl uence of work and health determines an individual’s 
work functioning. Figure 1, (based on Amick [7]), provides a schematic description of some 
relevant actors and stakeholders involved in a workers’ functioning at work. This model 
was used as a starting point in this thesis to identify relevant stakeholders and as input for 
instrument development . The model can also be helpful in examining prognostic factors 
that could be used to detect work situations or employees at risk for decreased work 
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Next to the worker, there are two stakeholders from two different systems involved when 
looking at functioning at work with a health problem: human resources managers (HRM) 
and occupational health care professionals. HRM and supervisors are confronted with the 
consequences of health-related functioning at work. For instance if job accommodations 
are needed, it is the HRM and supervisors’ responsibility to facilitate the worker to 
stay at work or return to work [8]. Another important stakeholder is the occupational 
health professional, e.g. occupational therapists, occupational physicians, occupational 
psychologists, social workers and case managers. In the Netherlands, this professional 
is mainly the occupational physician (OP). According to OP guidelines, OPs have a case-
management role and it is their task to guide workers on sick leave back to work and to 
facilitate healthy and sustainable work functioning [9,10]. 
Working Successfully 
The concept of work functioning as a continuum from working successfully to work 
absence provides professionals with a framework to help workers stay at work in a healthy 
and productive way. It is important that successful work functioning is achieved in a healthy 
and productive way, without exhausting oneself. To achieve successful work functioning, 
professionals should monitor a workers’ work functioning and take (preventive) actions if 
needed. The term (sickness) presenteeism is often used for ‘working while sick’, in contrast 
to the broad concept of work functioning [11,12]. A recent Swedish study [13] showed 
that absenteeism and presenteeism are not alternatives, but are positively related. 
Sickness absence of 1–7 days during a 12-month period more than doubled the odds of 
also having sickness presenteeism of more than 8 days during the same 12-month period. 
Thus, presenteeism only reflects a small part of the continuum from working successfully 
to work absence. If signs of reduced work functioning are detected in an early stage, 
actions can be initiated to prevent a further decrease in work functioning and help the 
worker to stay at work. 
Measuring health-related work functioning: An overview
To measure the influence of health on functioning at work, validated instruments 
are needed. Several self-reported instruments have been developed to measure the 
influence of health on functioning at work (for reviews see for example:[7,14-19]). When 
measuring work functioning, two types of instruments can be distinguished. The first type 
deals with the economic consequences of health conditions, such as self-reported loss 
of productivity on the job. The second type deals with the reported limitations to meet 
the work demands [7]. In addition, instruments with a single global rating of a workers’ 
overall work performance are available, as are generic multiple item instruments that try 
to cover the job demands of a broad variety of occupations. Various job specific or disease 
specific work functioning instruments are available. Below, some of the instruments will 
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be introduced; first, two instruments that use single global rating items (HPQ and WPAI), 
then four multiple item instruments (EWPS, SPS, WLQ and WRFQ), and finally, three health 
and/or job specific instruments (WALS, LEAPS and NWFQ).
Single global rating instruments 
Both the Health and Productivity Questionnaire (HPQ) [20] and the Work Productivity 
and Activity Impairment Questionnaire (WPAI) [21] are instruments that try to capture 
lost performance or work impairment, measured with a combination of time off work 
(absenteeism) and overall work performance, with single global rating items. The 
underlying assumption is that workers are able to provide an indication of their overall 
work performance, combining all relevant aspects in one overall item. However, this 
requires memory priming and is a cognitive challenge for the worker. The HPQ therefore 
includes several memory priming items. The WPAI does not have these memory priming 
questions and thus contains less items. In addition to work impairment, an item about 
impairment in daily activities is included [21].
Multiple item instruments
The Endicott Work Productivity Scale (EWPS) [22], the Stanford Presenteeism Scale (SPS) 
[23], the Work Limitations Questionnaire (WLQ) [24] and the Work Role Functioning 
Questionnaire (WRFQ) [14] are multiple item, generic instruments, designed to measure 
the degree to which (chronic) health problems (both mental and physical) interfere 
with the ability to perform job roles (on a demand-level e.g. “work limitations”). These 
instruments aim to capture the job demands of a broad variety of jobs, with the possible 
limitation that not all demands are applicable to all respondents and others demands 
might be missing. The WLQ and WRFQ provide an overall work functioning score, but 
also include several domains of work functioning (i.e. time scheduling demands, physical 
demands, output demands, mental and social or interpersonal demands). Scores can be 
calculated for the subscales. This implies that it is possible to both create a score for the 
overall concept of work functioning and to provide scores for the underlying subscales. 
Health and/or job specific instruments 
Several health specific and/or job specific instruments are available. For example, the 
Workplace Activity Limitations Scale (WALS) [25], which measures limitations experienced 
while performing workplace activities, is specially intended for arthritis populations, 
while the Lam Employment Absence and Productivity Scale (LEAPS) is a multiple item 
instrument specifically designed for a clinically depressed population [26]. The newly 
developed Nurses Work Functioning Questionnaire (NWFQ) is a 50-item self-report 
instrument specifically developed for nurses and allied health professionals with common 
mental disorders [27]. The seven subscales of the NWFQ measure impairments in work 





When professionals and researchers want to measure work functioning, evidence-
based decisions should be made about which instrument to use. To select appropriate 
instruments for use in practice and research the measurement properties (e.g. reliability, 
validity, and responsiveness) must be evaluated. In addition, the purpose for use defines 
which instrument to choose. De Vet et al. [28] (p34) describe three important purposes 
of instruments: diagnosis (or discriminative ability), evaluation (for example of a therapy) 
and prediction of future course. When translated to functioning at work, an instrument is 
needed to diagnose (reduced) work functioning, to monitor abilities to accomplish the 
work role and to evaluate interventions designed to improve work functioning [7,14]. In 
addition, an instrument to predict future course of functioning at work is needed. Because 
these different purposes require different measurement properties, combining all 
purposes in one instrument poses a challenge. If, for example, the instrument is used for 
diagnostic or prognostic research, the reliability of an instrument is very important, and 
if the aim is to evaluate an intervention, the instrument should be able to detect change 
over time for which parameters of measurement error provide important information 
[28] (p123). Depending on instrument design and layout and the appropriate selection 
of the items, one instrument can be suitable for multiple purposes. Systematic reviews on 
measurement properties can provide the evidence needed for the instrument selection. 
To conduct an evidence synthesis, a systematic quality assessment is crucial because the 
results of poor quality studies may be biased [29]. Unfortunately, for instruments that 
evaluate the effects of health on work functioning no gold standard is available, nor is 
there a point of reference for ‘optimal’ work functioning.
Objectives of the thesis 
The overall aim of this thesis is to develop a generic instrument that evaluates health-related 
work functioning to help facilitate sustainable functioning at work, work participation and 
work reintegration in case of health problems. These health problems can either be chronic 
or temporary. To date, no validated instrument is available for the Dutch context. The 
intent is to develop a generic instrument suitable for the general working population and 
a large variety of occupations. The instrument should also facilitate engagement between 
occupational health professionals, human resources managers (HRM)/supervisors and the 
worker regarding preventive actions to help workers to stay at work.
This overall aim has been translated into five research objectives, divided into two main 
themes:
1. Exploration of the concept of health-related work functioning and the development/
cross-cultural translation of an instrument:
- To explore functioning at work with health problems (including three stakeholder 
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perspectives) in a qualitative way to provide insight in the concept of health-related 
work functioning and to explore if and how this can be measured.
- To identify existing instruments and their measurement properties. 
- To develop a new instrument (or translate and adapt an existing instrument) for use in 
the Dutch context.
2. Validation and adaptation of the instrument:
- To validate and adapt the new instrument for use in the Dutch context.
- To identify prognostic factors related with work functioning over time.
Outline of the thesis
The main aim is to develop and validate an instrument to evaluate functioning at work 
in relation to health. This first chapter is a general introduction providing the societal 
background and introducing the concept of health-related work functioning. To start 
the exploration of the concept of health-related work functioning and if and how 
the concept can be measured, a focus group study was conducted. Three focus group 
meetings were organized with the three main stakeholder groups: workers with a health 
problem, occupational physicians, and HRM/supervisors. The findings are presented 
in chapter 2. Chapter 3 describes the result of a systematic review that was conducted 
to identify existing health-related work functioning instruments and to get insight in 
their measurement properties in a population with common mental disorders. The 
cross-cultural adaptation process of the Work Role Functioning Questionnaire (WRFQ) 
to Dutch is described in chapter 4. After the translation and adaptation, a validation 
study was conducted in the general working population to examine the measurement 
properties of the translated instrument, which is part of the second theme of this thesis. 
Chapter 5 presents the results regarding the reliability, validity and responsiveness. The 
construct validity is explored by means of hypotheses testing in which the relationship 
of work functioning with other constructs (health status, job content, work ability, work 
productivity, work engagement) is examined. Chapter 6 reports on the baseline factors 
associated with (successful) work functioning at three months follow-up. In the general 
discussion, chapter 7, an overview of the main findings is provided and the results are 
discussed. In addition, general implications for the future use of the instrument in both 
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Purpose: Our aims were 1) to explore why it is that one worker with a health problem is 
able to stay at work while the other is not, 2) to identify signals for decreased functioning 
at work, and 3) to explore if and how this can be measured. 
Method: We conducted three focus groups: with workers with a health problem, 
occupational physicians, and human resources manager/supervisors. 
Results: Individual differences in coping strategies, motivation, believes, attitudes, and 
values were mentioned. All three groups reported that the supervisor is the key figure in 
the functioning at work of workers with health problems. The supervisor can facilitate the 
work accommodation of workers and help optimizing functioning at work. The identified 
signals might contribute to the development of an instrument. Conditions for use were 
suggested, i.e. a ‘safe’ setting.
Conclusions: This focus group study provided insight in why it is that one worker is able 
to stay at work while the other is not, according to the opinions of three different groups. 
Although all three groups reported that the supervisor is the key figure in the functioning 
at work of workers with health problems, there are differences between how the three 
stakeholders perceive the situation.
Keywords: work functioning, supervisor, occupational decision, return to work, 
occupational health care




The increase of retirement age and the decrease of possibilities for an early retirement 
will increase the participation of older workers and workers with health problems in the 
workforce [1]. It is likely that the health of these workers will have an influence on their 
functioning at work [2]. 
From the literature we know that a health condition can have an impact on functioning 
at work in several ways. For example, ill health can limit work functioning as is shown 
by Munir et al. [3]. They studied the effect of a variety of chronic conditions on work 
limitations and work adjustments. For many health conditions it were generic symptoms 
like fatigue that resulted in work limitations [3]. Haslam et al. [4] studied the effect of 
anxiety and depression in the workplace on the individual and the organization. They 
found that mostly symptoms and medication were responsible for an impairment in work 
performance, sometimes resulting in accidents at work. Moreover, the authors also found 
that stigma and a lack of understanding of anxiety and depression in the workplace might 
contribute to impaired work performance. Tveito et al. [5] identified workplace challenges 
for workers with low back pain and the self-management strategies workers develop to 
continue working despite their pain.
Instruments are available that measure the impact of health on work functioning. 
Two types can be distinguished. Instruments that assess overall work performance, with 
single global rating items (for example the Health and Productivity Questionnaire (HPQ) 
[6] and the Work Productivity and Activity Impairment Questionnaire (WPAI) [7]); and 
generic multiple item instruments, designed to measure the degree to which chronic 
health problems (both mental and physical) interfere with the ability to perform job 
roles (for example the Endicott Work Productivity Scale (EWPS) [8], the Work Limitations 
Questionnaire (WLQ) [9] and the Work Role Functioning Questionnaire (WRFQ) [10,11]).”
Although most studies on functioning at work with a health problem show only the 
perspective of the worker, it is important to take the views of different actors with a stake 
in the problem into account when looking at functioning at work with a health problem. 
Human resources managers (HRM) and supervisors have to manage the impact of a 
workers’ health condition on the functioning at work. The responsibilities of employers 
concerning return to work might vary between countries, but HRM and supervisors are 
faced with the consequences of stay at work and health problems in the workplace. As 
Haafkens et al. [12] reported, it is part of the HRM/supervisors responsibility to facilitate 
the worker with a health problem in the workplace. It is often the supervisor who is first 
confronted with the needs for work accommodations of workers with a health problem. 
Together with the HRM, supervisors have valuable knowledge about and experience with 
the daily functioning at work of workers with a health problem. 
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Another important stakeholder is the occupational health professional. In many 
countries the occupational health professional has a case-management role, which 
includes the guidance of the worker during the process of return to work. This role can 
be fulfilled by several occupational health professionals, e.g. occupational therapists, 
occupational physicians, occupational psychologists, social workers and case managers. In 
the Netherlands, it is mostly the occupational physician (OP). According to OP guidelines 
OPs have a case-management role and it is their task to guide workers on sick leave back 
to work and to prevent (recurrent) sick leave while at work [13]. 
Hence, the perspectives of professionals on the organizational level and the 
occupational health care level are also of great interest. The knowledge and experience of 
these professionals are valuable to get a better understanding of functioning at work with 
a health problem. Other perspectives are important because they can complement each 
other. Together they can provide directions for the management of workers with health 
problems at work and actions to optimize work functioning.
Our aims were 1) to explore why it is that one worker is able to stay at work, while the 
other is not, 2) to identify signals for decreased functioning at work, and 3) to explore if and 
how work functioning can be measured. All three aims are explored from the perspectives 
of three groups: workers with one or more health problem(s), occupational physicians and 
HRM/supervisors. A focus group approach was used to address these study aims. 
Methods
Focus Group Method 
We used the focus group method. A focus group is a group discussion, designed to gather 
information and share perspectives without the pressure to reach consensus [14,15]. 
An important benefit from a group discussion is that participants interact and a group 
discussions yield extra information. Three focus groups were conducted with respectively 
workers, occupational physicians, and HRM/supervisors. The focus groups were held in a 
conference room in a university medical center in the northern part of the Netherlands. 
Prior to the group discussion, participants were asked to fill out a short questionnaire on 
socio-demographics (gender, age, educational level) and work characteristics (job, sector, 
job tenure). All participants signed an informed consent. The participants in the worker 
group received a small incentive after the focus group. An interview schedule tailored 
to each group was developed. Each focus group lasted approximately 90 minutes. The 
discussions were led by an experienced professional moderator. 
Workers With Health Problems: Three Perspectives on Functioning At Work
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Inclusion criteria and recruitment
The inclusion criteria for the three groups were:
- Workers working more than 12 hrs per week with one or more health problem(s)
- Occupational physicians guiding workers with health problems
- HRM and supervisors managing workers with health problems
Several recruitment techniques were used. Participants were recruited via occupational 
physicians in professional network, and leaflets left in outpatient clinics, GP waiting 
rooms and pharmacies. Every eligible person who could attend the meeting was invited. 
Recruitment stopped when a minimum of six and a maximum of ten persons agreed to 
participate. No patients of the participating occupational physicians were recruited for 
the worker group. 
Data Analysis
To get a better understanding of the concept of health-related work functioning and the 
assessment we asked three main questions in the three groups:
 1) Why is it that one worker is able to stay at work, while the other is not able to   
 stay at work?
 2) What are signals for decreased functioning at work?
 3) Is it meaningful to measure functioning at work? Why and how?
For the data analysis, we used the qualitative description method as described by 
Sandelowski [16]. All focus groups were taped, transcribed verbatim, and thematically 
analyzed. The first phase was to listen to the tapes several times to get an overview of 
the scope and to become familiar with the data. To answer the three research questions, 
we thematically coded and analyzed the transcripts using the key questions addressed, 
supplemented (or refined) with concepts that arose in the group discussions. No 
computer-assisted qualitative data analysis was used since there were only three group 
discussions. Each transcript was coded by two independent reviewers labeling fragments 
with codes. In an iterative process we compared, contrasted, refined and grouped the 
codes into themes, to help the analysis. During this process we used audit trail to ensure 
that the themes reflected the actual data and were not the interpretation of ourselves 
[17]. That is, we frequently went back to the original transcripts and notes made by the 
researchers during the focus groups to ensure that the codes reflected the actual data. 
After the initial coding of the transcripts three authors reviewed all codes and themes and 
reached consensus. The data under each theme were summarized and quotes were used 
to illustrate the themes. The identified themes are illustrated in the text for each group 





Seven workers with health problems, six occupational physicians, one occupational 
psychologist, and five HRM/supervisors participated in the focus groups. One OP and one 
worker, who agreed to participate, did not attend the focus group
All workers reported one or more health problems: hearing problems (1), diabetes 
(1), thyroid disease (3), asthma (1), arthritis (1), rheumatoid arthritis (3), chronic uveitis 
(autoimmune illness) (1), and psychiatric disorders (2). The mean age of the workers was 47 
years (SD=14.4). They worked for an average of 25.1 hours (SD=8.0) per week in a variety of 
jobs (e.g. social work, administrative work, health care work). Five workers finished higher 
level education, three finished middle level education.
The occupational physicians’ were on average 49 years (SD=6.0). Although three OPs 
worked in several sectors, five worked mainly in a health care setting (hospital). Job tenure 
was 12.2 years (SD=4.6). All OPs finished higher education. The mean age of the HRM/
supervisors was 44 years (SD=6.5), job tenure was 10.8 years (SD=7.2). All but one finished 
a higher education, one finished middle level. They worked in business services, health 
care, government or as entrepreneur in food (supermarket). Table 1 provides an overview 
of the participant characteristics.
Workers
Stay at work. Workers reported that they sometimes found it hard to combine working 
with their health problems and set limits for themselves when to stop: “I’m crossing my 
borders. If I have an infection of some sort I keep working, while I know it would be better 
to stay home and take my rest.” (Worker 5).
Beliefs and attitudes towards illness were also reported by the workers as reasons for 
staying at work. They do not want to be labeled as ‘the ill worker’. Several workers admitted 
that they did not mention their health problems during their job interview:
“I don’t look ‘unhealthy’, although I am very ‘unhealthy’. People do not see it, and that is my 
attitude I guess. . . . Of course, you do not want people to see an illness when they look at 
you.” (Worker 6)
Several workers noted that they really liked their work and were very motivated to 
continue to work despite their health problems. For some this was not possible, which 
they regretted deeply.
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Table 1 – Participant characteristics
Group:
Workers
Gender Age Education Job Sector Tenure 
(years)
1 Female 27 High Social worker                         Welfare                                            1
2 Female 60 Middle Administrative Facility 
management
21
3 Female 52 High Healthcare worker 
at school for 
disabled children 
Health care                                             1
4 Female 54 High Research assistant University 17
5 Female 55 High Administrative 




6 Female 54 High Entrepreneur Retail                                                                     3
7 Female 25 Middle Assistant teacher 
at nursery school
Welfare                                                                 4
Group: 
OPs
Gender Age Education Job Sector Tenure 
(years)




education                                            
18
2 Male 50 High Occupational 
physician
Health care 16





education                                                  
8
4 Male 43 High Occupational 
physician
Health care 11





6 Male - High Occupational 
physician
Call centers 20






Gender Age Education Job Sector Tenure 
(years)
1 Male 40 Middle Entrepreneur/ line 
manager
Food (supermarket)     23
2 Female 47 High Manager sickness 
absence
Government 6
3 Female 44 High HR manager Health care 5
4 Male 53 High Head HR 
department
Business services 10
5 Male 36 High Sr consultant HR Business services 10
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Support from a supervisor was seen as very important. For example, is he or she able to 
communicate with a worker, can he or she create a ‘safe’ and open situation for a dialogue:
“I had a supervisor who called me aside when I was not feeling well and asked me what 
was wrong. She gave me the opportunity to share what I wanted to share. If I told what was 
wrong, my supervisor made it a shared problem and gave me advice. . . .
By doing that [calling me aside], she also made it safe. From that moment on I went to 
her to talk, even earlier. We had a little chat for 10 minutes, and everything was fine. That 
way you can handle more. . . . It is very important [that a supervisor can create a ‘safe’ 
situation].” (Worker 5)
“It is very important that it is safe. When it is not safe it is only a disadvantage that you have 
opened up. I’m very cautious with revealing my signals. In the past, after my illness started, 
I was very open about the signals. But it went wrong several times. . . . In my experience it is 
not safe, especially with mental or psychiatric diseases.” (Worker 4)
Also support from colleagues was experienced as important. Colleagues are often the 
first to notice changes in how a worker with a health problem is functioning at work and 
sometimes even take over tasks without being asked: “My colleagues are very considerate 
about me, they do everything for me. Even certain things I should do, but can not do anymore, 
they do it for me.” (Worker 2)
Finally, the support from the occupational physician was stated. Workers noted that 
the OP can provide help and assist in how to function at work with a health problem.
A job that matches the needs and capacities of a worker can also help facilitate the 
worker to continue and stay at work, even if there is a health problem. Also the possibilities 
for work accommodations are mentioned. The workers explained that a good fit, the 
ability to adjust the work pace, working hours and tasks according to their needs and 
capacities, was helpful in order to be able to function well and stay at work: “I believe it 
depends on the type of job. For me, I work for an employer, but I am free to schedule my work 
hours. That depends on the nature of the job.” (Worker 1)
Signals. Workers described that work functioning was well if they felt “well rested”, “have no 
pain”, and could “find a balance”. 
Measuring Work Functioning. When asked if it would be useful to measure how they are 
functioning at work, the workers were talking about an instrument to use as a mirror to 
provide them direct feedback on their work functioning. Several conditions for use of such 
an instrument were discussed. There was no consensus in the worker group regarding 
the user of the instrument i.e. who should provide (give) the instrument to the worker. 
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The workers referred to the OP, colleagues, supervisor, friends/family, and themselves – 
without consensus among the workers. Moreover, several modes of administration were 
discussed: self-assessment on paper or via internet, again without consensus. Workers did 
agree that a ‘safe, confident and open’ environment is a necessary condition for the use of 
such an instrument.
Occupational Physicians
Stay at work. One OP remarks that the diagnosis per se is not predictive of a worker’s 
functioning at work, rather work functioning depends on how the worker deals with the 
diagnosis: “The phenomenon of diagnosis alone is not predictive of how people cope with 
[a health problem]. This depends on the individual.” (OP 1) The OP continues that workers 
develop strategies to cope with their health and its impact on the way they function at 
work: “Somehow they [the workers] mentally arrange something that allows them to continue 
working with their health problem.” Some other OPs agree that they see big differences 
between individuals.
OPs noticed that workers who have work high on their list of priorities and are 
motivated to work are more likely to continue to work or quickly return to work despite 
their (remaining) health problems: “In the end it is the motivation of a worker, or as OP 1 
said, it is the priority work has . . . that determines if the worker returns to work easy.” (OP 4) 
Communicating with the worker is also an essential condition for staying at work and 
good functioning at work.
The OPs noted that the leadership style and role of a supervisor can influence whether 
a worker stays at work and how he/she functions at work. A supervisor with a person-
oriented leadership style is better able to keep a worker at work in comparison with 
supervisors without person orientation:
“There are supervisors who see their employees as numbers, to put it impolite. They think 
that everyone has to perform in the same way. There are also supervisors who are able to 
view the employee as an individual, with strengths and weaknesses. When a supervisor has 
a person-oriented leadership style, you see it is easier for a worker to stay at work.” (OP 6)
OPs also view themselves as an important source of support to help a worker stay at 
work. Unfortunately they are not always able to perform this role and have to focus on 
sickness absence and return to work. They would like to act in a more preventive role and 
look at the employability of a worker who has a health problem. They want to guide the 
worker at work and give advice about the content and amount of work that would be 
suitable for the situation:
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“The problem is that workers who continue to work with a chronic health problem 
can develop a disbalance [between work and private life]. At that point, it might be 
disadvantageous for them to stay at work, while they do not view this as problematic. In 
my opinion this is a problem for us as OP. The workers come to see us when it is already too 
late. We want them to benefit from our expertise at an earlier moment.” (OP 7)
The OPs notice that the type of job and the fit between the job and the individual is of 
influence to whether a worker is able to continue to work. For example, working in a team, 
job tasks, replacement by any other worker, or that their work is on hold when absent and 
has to be completed after return to work.
Finally, OPs believe that the organizational culture has a major influence on work 
functioning of workers and stay at work behavior. OPs mentioned that they experience 
large cultural differences between departments and organizations:
“It depends on the organization. If the organization wants to operate at a proactive or 
excellent level, it is seen as positive that you [the OP] are able to keep the worker at work. In 
that sense it is determined by culture.” (OP 5)
Signals. Possible signals of reduced work functioning were seen as changes in behavior: 
 “compensating hours”, “not taking all vacation days”, “frequency of absenteeism”,   
 “emotional instability”, “being easily agitated”, and “quality of work”. 
Measuring Work Functioning. When asked if it would be useful to have a tool that can 
measure how a worker is functioning at work with a health problem, the OPs explained 
that the instrument could be used as a detection instrument for workers who are at risk 
for absenteeism, who might need an intervention to stay at work. They would also like an 
instrument that can follow these workers over time, to monitor them and to indicate for 
interventions when necessary. The instrument should therefore be able to “pick up relevant 
signals”, “identify workers at risk”, “monitor health-related work functioning over time”, and 
“show directions for interventions”. The OPs viewed the measurement of work functioning 
as a task for the supervisor or the workers themselves.
HRM/Supervisors
Stay at work. HRM/supervisors pointed out that the worker’s beliefs, attitudes, norms 
and values are of great influence if a worker stays at work or calls in sick: “It is mainly the 
attitude of the worker. Is he [the worker] focused on his own employability, what he still 
can do, or is he thinking negatively i.e. about the things he can not do anymore.” (HRM/
supervisor 2)
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The attributed value or meaning of work influences the decision to stay at work 
and how a worker is functioning with a health problem. If they have a high motivation to 
work, they are more likely to be at work and stay at work. Often work gives them ‘meaning’, 
they ‘belong’ to something: “They are my highest motivated workers; they become part 
of a group.” (HRM/supervisor 6) The HRM/supervisors also reported goal orientation of 
workers influencing work functioning. Workers who set high goals for themselves, for 
example in their careers, are less likely to report sick and more likely to stay at work: “Some 
workers are very preoccupied with career paths. They will think twice before calling in 
sick.” (HRM/supervisor 5)
The HRM/supervisors mentioned an important role for the supervisor in helping 
workers functioning at work. They did acknowledge that sometimes it is difficult for the 
supervisor to contact a worker who is absent or is not functioning as he or she should 
due to his or her health problems and discuss the problems. They believe that the OP can 
be helpful in supporting the supervisor how to manage workers with a health problem 
in a day-to-day setting: “The OP can say that this worker cannot work, but he should also 
explain to me what I can do, as supervisor.” (HRM/supervisor 3)
HRM/supervisors also believe that the organizational policies and culture has a major 
influence on how workers function at work and whether or not they call in sick. They 
sometimes experience large cultural differences between departments and organizations.
Signals. Possible signals of reduced work functioning were seen as changes in behavior: 
“loss of attention”, “working slower”, “leaving early”, the “work output”, and “complaints 
from customers or colleagues”.
Measuring work functioning. When asked if it would be useful to have a tool that can 
measure how a worker is functioning at work with a health problem, the HRM/supervisors 
did not agree. Some wanted an instrument to help them communicate with the worker, 
for instance as a starting point for a dialogue. Others did not feel the need to measure this 
with a new instrument. 
Discussion 
To our best knowledge this is the first focus group study to take three stakeholder 
perspectives into account, when looking at functioning at work of workers with a health 
problem. The results of this focus group study provided insight in differences between 
workers’ decision to stay at work and in differences between how the three stakeholders 
perceive the situation. For example the workers tend to focus on their health and on their 
working conditions, while the HRM/supervisors and OPs also take the workers motivation, 
the attributed value of work, and the organizational culture into account. The role of the 
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supervisor was viewed as important in all three groups for managing and optimizing work 
functioning given a health problem and providing the conditions to help the worker stay 
at work. The participants also provided ‘signals’ for decreased work functioning, which 
might contribute to the development of a new instrument to measure work functioning. 
Existing instruments are readily available that try to capture several of the identified 
signals. For example, several instruments that deal with the reported limitations to meet 
the work demands and overall job performance (e.g. WLQ [9], WRFQ [10,11], HPQ [6] or 
WPAI [7]). Conditions for use of such an instrument were suggested.
It is interesting to note, that when exploring functioning at work with a health problem 
and identifying signals of reduced functioning, HRM/supervisors found it difficult not to 
discuss absenteeism and how to act when a worker is on sick leave or returns to work, 
while the OPs and workers were discussing work functioning as a broader construct, 
with workers not necessarily being absent from work due to their health problem. 
Although socio-political changes in the Netherlands are creating a paradigm shift from 
a compensation model towards a participation model and facilitating early return to 
work, HRM/supervisors still consider sickness absence management very important. This 
might be a result of the focus on sickness absence management in the Netherlands in 
previous years. Managing workers with a health problem at work is not seen as their main 
focus, notwithstanding the fact that more and more workers will be at work with health 
problems. A shift towards participation is needed to let these workers stay at work in a 
sustainable way.
The OPs mentioned that the diagnosis per se was not seen as a predictor of functioning 
at work with a health problem. The way workers cope with their situation was viewed as 
more important than the diagnosis. This is in line with results form a study by Löfgren 
et al. [18] among working woman with fibromyalgia. They described several strategies 
workers developed to manage work, social life and their symptoms. Work was considered 
as meaningful and workers had high motivation to keep on working. In this study too, 
work motivation and the meaning of work were identified as important attributors to stay 
at work.
The importance of support has also been identified in other studies. For example, 
Tveito et al. [5] found that workers with pain could better manage their pain at the 
workplace when they experienced support at the workplace. Munir et al. [19] found a 
relationship between line manager support and the self-managing behaviors at work and 
workers’ self-efficacy in making work adjustments to better manage their chronic illness 
at work. They also found an influence of occupational health support on self-efficacy for 
making work adjustments. Yarker et al. [20] identified the importance of support from 
occupational health, line managers and colleagues in a group of cancer survivors during 
their return to work, although not everyone experienced this support. The authors 
also discuss a wear-off effect of support; even though the side effects and symptoms 
Workers With Health Problems: Three Perspectives on Functioning At Work
31
 2
were still there, support started to wear-off over time. Shaw et al. [21] identified in an 
interview study the importance of the supervisor to prevent work disability after injury. 
By accommodating the worker at work, communicating with the worker and providing 
support, the supervisor can play an important role in aiding the worker to stay at work.
Stigma and disclosure in the workplace was discussed in an interview study among 
patients with bipolar disorder [22]. In that study, participants stated that they felt that 
stigma relating to bipolar disorder had negative consequences for their career and 
disclosure often resulted in a disrupted relationship with colleagues. In the current article, 
participants stated that for disclosure a safe an open environment is necessary.
In Yarker et al. [20] workers stated that the communication between occupational 
health and line managers was often poor. In this study both the OPs and HRM/supervisors 
identified the importance of good communication between occupational health and 
HRM/supervisors. 
This article showed that a good person-work fit and the availability of work 
accommodations are necessary for staying at work and functioning well at work, despite 
a health problem. The ability to adjust work tasks or modify duties can be beneficial to 
accomplish a good fit. Earlier studies have also proven the value of work accommodations 
in keeping workers stay at work with a health problem or maybe even prevent sickness 
absence [23-26].
The impact of organizational policies and culture is supported by results from earlier 
studies as well. In an interview study with both managers and employees [20] participants 
mentioned that organizational policies could provide guidance and support for both the 
worker and manager during return to work, for example by allowing to return on reduced 
hours or duties. In a study with line managers and HRM, the HRM identified the need 
for a good company policy and a culture of trust, openness and communication as very 
important for a sustained employability for chronically ill workers [12]. 
In all three groups, the possible benefits for measuring work functioning were 
discussed. All signals are considered equally important, as they reflect the three 
perspectives. No consensus could be reached between and within the three participant 
groups about the user of the instrument and the mode of administration of the instrument. 
However, the workers were clear on the condition for use of an instrument in a “safe and 
open environment”. This safe setting can be provided within the confidentiality of the 
occupational physicians’ office, but might also be created within the relationship between 
worker and HRM/supervisor. In addition, workers mentioned the use of this instrument as 
a mirror to reflect on their situation, while HRM/supervisors and OPs would like to see it 
as a tool to collect and share information and, if possible, to help workers to stay at work. 
These aims are not necessary in conflict with each other, as long as the conditions for use 




A strength of this focus group study is the inclusion of different perspectives. Not only the 
worker was included whose health might affect the functioning at work on a day-to-day 
basis, but also the HRM/supervisors and occupational health perspective. Therefore, the 
article reflects the view of three main stakeholder perspectives. 
A possible limitation of the study is the limited number of groups. Only one group 
discussion was conducted for each perspective. Moreover, the worker group comprised 
only women and most participants had a high educational level. Therefore the result 
might be difficult to generalize to male workers and workers with a low educational level. 
In addition, the study was performed with volunteers, which might have led to a selection 
of participants with a special interest in the topic. For future research it is recommended 
to include also male workers and workers with a low educational level. 
Conclusion
This focus group study provided insight in why it is that one worker is able to stay at work 
while the other is not, according to the opinions of three different groups. Although all 
three groups reported that the supervisor is the key figure in the functioning at work of 
workers with health problems, differences in views of the concept of work functioning 
between workers, OPs and HRM/supervisors are a point of interest. Participants also 
identified signals for decreased work functioning, which might contribute to the 
development of a new instrument to measure work functioning. Direction is provided 
for the content and conditions for use of an instrument. Overall, the results indicate that 
an instrument to measure work functioning of workers with a health problem could be 
helpful for occupational health professionals and HRM/supervisors by monitoring how 
workers are functioning, to start a dialogue, to share information and provide directions 
for interventions for helping these workers to stay at-work. 
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Chapter 3 
Evaluation of the measurement properties of self-reported 
health-related  work functioning instruments among 
workers with common mental disorders 
F.I. Abma








Objectives: During the past decade, common mental disorders (CMD) have emerged as 
a major public and occupational health problem in many countries. Several instruments 
have been developed to measure the influence of health on functioning at work. To 
select appropriate instruments for use in occupational health practice and research, the 
measurement properties (eg, reliability, validity, responsiveness) must be evaluated. The 
objective of this study is to appraise critically and compare the measurement properties 
of self-reported health-related  work functioning instruments among workers with CMD. 
Methods: A systematic review was performed searching three electronic databases. 
Papers were included that: (i) mainly focused on the development and/or evaluation of the 
measurement properties of a self-reported health-related  work functioning instrument; 
(ii) were conducted in a CMD population; and (iii) were fulltext original papers. Quality 
appraisal was performed using the COSMIN checklist. 
Results: Five papers evaluating measurement properties of five self-reported health-
related  work functioning instruments in CMD populations were included. There is little 
evidence available for the measurement properties of the identified instruments in this 
population, mainly due to low methodological quality of the included studies.
Conclusions: The available evidence on measurement properties is based on studies 
of poor-to-fair methodological quality. Information on a number of measurement 
properties, such as measurement error, content validity, and cross-cultural validity is still 
lacking. Therefore, no evidence-based decisions and recommendations can be made for 
the use of health-related work functioning instruments. Studies of high methodological 
quality are needed to properly assess the existing instruments’ measurement properties.
Keywords: mental health, presenteeism, psychometrics, validation.




During the past decade, common mental disorders (CMD), such as depressive, anxiety, 
and adjustment disorders, have emerged as a major public and occupational health 
problem in many countries. On the societal level, CMD contribute to productivity loss, 
sickness absence, early retirement, and work disability [1-6]. On the individual level, CMD 
cause not only suffering, but also have a negative impact on social relationships, social 
and work functioning [6]. Several studies have shown a relationship between CMD and 
work performance [7,8], and it has been estimated that the costs of lost productivity at 
work for CMD are much higher than those for absenteeism [7,9-11].
 In the field of occupational health practice and research, instruments are needed to 
assess lost productivity at work, monitor abilities to accomplish the work role, and evaluate 
interventions designed to improve work functioning [12,13]. Several self-reported 
questionnaires have been developed to measure the influence of health on functioning 
at work (for reviews see for example [12,14-19]). The joint influence of work and health 
determines an individual’s work functioning. Two aspects of work functioning can be 
described. The first category deals with the economic consequences of health conditions, 
such as self-reported loss of productivity on the job. The second category deals with the 
reported limitations to meet work demands [13]. Recently, a review by Nieuwenhuijsen et 
al. [20] provided a narrative overview of work functioning in CMD populations, including 
instruments, dimensions of work functioning, and measurement properties. In this 
review, a systematic assessment of the methodological quality of the validation studies 
has not been performed. However, to conduct an evidence synthesis, a systematic quality 
assessment is crucial because the results of poor quality studies may be biased [21].
 Practitioners and researchers should make evidence-based decisions on which 
instrument to use. To select appropriate instruments for use in occupational health 
practice and research, the measurement properties (eg, reliability, validity, responsiveness) 
must be evaluated. If, for example, these instruments are used to evaluate interventions, 
it is important to know whether the instrument is able to detect changes over time. The 
synthesized evidence provided in systematic reviews on measurement properties should 
be used for the selection of instruments. A recent review of the measurement properties 
of health-related  work functioning instruments in populations with musculoskeletal 
disorders included a quality assessment, but a validated quality assessment tool was not 
used [19].
 This review focuses on the measurement properties of self-reported health-related 
work functioning instruments in CMD populations. Most of these instruments are 
designed for a broader population, but many are also used in CMD populations. However, 
the evidence for this use remains unclear. Therefore, the objective of this study was to 
appraise critically and compare the measurement properties of the identified self-





The following electronic databases were searched: Embase, PsycInfo (EBSCOhost), and 
MEDLINE (PubMed). The search strategy consisted of search terms for the following 
characteristics, combined with “AND”: (i) construct of interest (health-related work 
functioning); (ii) target population (CMD); and (iii) studies on measurement properties. 
Some examples of search terms that were used include: work performance, work 
functioning, work limitations, mental disorders, anxiety disorders, depressive disorder, 
adjustment disorder. The complete search strategy can be found in appendix 1. To 
identify studies on measurement properties in PubMed, we used a sensitive filter 
specially designed for identifying studies on measurement properties of patient-reported 
outcomes [22]. This filter was adapted for searches in PsycInfo and Embase. No restrictions 
were made on the year of publication or language. Names of the retrieved instruments 
were used for further searches in the databases. Reference lists were screened to identify 
additional relevant studies.
Selection criteria
Health-related  work functioning instruments measure the influence of health on 
functioning at work. These types of instruments ask the respondent to rate the influence 
of his/her health status on his/her work functioning. Health-related work functioning is 
the ability of a worker to accomplish work demands given his or her state of health. In this 
review, we included instruments that both evaluate health-related work functioning and 
are from the worker’s perspective (ie, self-reported). Instruments based on a single item, 
those measuring absenteeism only, or those whose work definitions included house and 
school work in addition to (paid) work were excluded.
 Papers were included that: (i) mainly focused on the development and/or evaluation 
of the measurement properties of a self-reported health-related  work functioning 
instrument; (ii) were conducted in a population with CMD (including: depressive, anxiety, 
and adjustment disorders; diagnoses based on validated questionnaires, diagnostic 
interviews, or Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria); (iii) 
were fulltext original papers (case studies, abstracts, letters to the editor, book chapters, 
conference proceedings, and unpublished papers were excluded). More severe psychiatric 
disorders, such as bipolar depression, psychosis, and schizophrenia were excluded.
Two independent reviewers screened titles and abstracts using the inclusion criteria. If 
there was any doubt as to whether the paper met the criteria, consensus was reached 
among the reviewers. Two independent reviewers reviewed the fulltext papers for 
inclusion. If necessary, a third independent reviewer was consulted.




For the critical appraisal of the measurement properties, the COSMIN taxonomy was 
used (COnsensus-based Standards for the selection of health status Measurement 
INstruments). The COSMIN taxonomy was developed to provide an overview of the 
relevant measurement properties for health-related patient-reported outcomes and is 
based on international consensus [21,23].
 According to the taxonomy, the measurement properties cover three quality domains: 
reliability, validity, and responsiveness [23]. In addition, the interpretability of results is 
described.
Reliability is the extent to which scores for individuals who have not changed are the same 
for repeated measurement under several conditions [eg, using different sets of items 
from the same questionnaire (internal consistency); over time (test-retest); by different 
persons on the same occasion (inter-rater); or by the same persons on different occasions 
(intra-rater)] [23]. The reliability domain contains the following measurement properties: 
(i) internal consistency: the degree of interrelatedness among the items (expressed by 
Cronbach’s α or Kuder-Richardson Formula (KR-20) [21,23]; when internal consistency is 
relevant, factor analysis or principal component analysis should be applied to determine 
whether the items form one or more than one scale [24]; (ii) reliability: the proportion of the 
total variance in the measurements that reflects the “true” differences among individuals, 
including test-retest, inter- and intra-observer reliability [this aspect is reflected by the 
intraclass correlation coefficient (ICC) or Cohen’s κ] [23,25]; (iii) measurement error: the 
systematic and random error of an individual’s score that is not attributed to true changes 
in the construct to be measured, expressed by the standard error of measurement (SEM). 
The SEM can be converted into the smallest detectable change (SDC) [26]. Changes 
exceeding the SDC can be labelled as change beyond measurement error. Another 
approach is to calculate the limits of agreement (LoA) [27]. For determining the adequacy 
of measurement error, the SDC and/or LoA is related to the minimal important change 
(MIC) [28].
Validity is described as the degree to which an instrument measures the construct(s) it 
purports to measure [23]. The validity domain contains three measurement properties: 
(i) content validity: the degree to which the content of the instrument is an adequate 
representative of the construct to be measured (including face validity). Content validity 
is an assessment of whether all items are relevant for the construct, aim and target 
population, and if no important items are missing (preferably by the target group) [29]; 
(ii) construct validity, which is divided into three aspects: (a) structural validity: the degree 
the instrument scores are an adequate reflection of the construct’s dimensionality. Factor 
analysis should be performed to confirm the number of subscales present; (b) hypotheses 
testing: the degree to which the instrument scores are consistent with hypotheses based 
on the assumption that the instrument validly measures the construct. Many different 
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hypotheses can be formulated and tested (eg, the extent scores on a particular instrument 
relate to scores on other instruments or expected differences in scores between “known” 
groups. It is important in hypotheses testing to state hypotheses a priori, clearly indicating 
both direction and magnitude of the correlation or difference [29]. For example, higher 
correlations are expected with similar constructs and variables, and lower correlations 
with dissimilar constructs and variables; (c) cross-cultural validity: the degree to which the 
performance of the items on a translated or culturally adapted instrument are an adequate 
reflection of the performance of the items of the original version of the instrument; 
(iii) criterion validity: the degree to which the scores of an instrument are an adequate 
reflection of a “gold standard”. Since no real gold standard is available for measuring 
health-related work functioning we will not evaluate criterion validity [29].
Responsiveness is described as the ability of an instrument to detect change over time in 
the construct to be measured [23]. The responsiveness domain is considered an aspect 
of validity in a longitudinal context [29]. Therefore, appropriate measures to evaluate 
responsiveness are the same as those for hypotheses testing and criterion validity. The 
only difference here is that hypotheses should focus on the change score of an instrument. 
Another approach is to determine the area under the receiver operator characteristic 
curve (AUC).
Interpretability is the degree to which one can assign qualitative meaning – that is clinical 
or commonly understood connotations – to an instrument’s quantitative scores or change 
in scores [23]. Investigators should provide information about clinically meaningful 
differences in scores between subgroups, floor and ceiling effects, and MIC. Although 
interpretability is not a measurement property, it is considered to be an important 
characteristic of an instrument.
Data extraction and description of the instruments
Two independent reviewers performed the data extraction. The retrieved instruments are 
described based on the information in original publications and the papers included in 
the review. The content, domains, target population, number of items, response options, 
and time to administer are presented [23]. The measurement properties are presented as 
studied in the included papers.
Quality assessment
Assessing the quality of the included studies (on the measurement properties of the 
instruments) is an essential step of a systematic review of measurement properties. If the 
quality of a study is appropriate, the results are valid and the measurement instrument 
can be a useful tool in clinical practice or research. However, when the quality of a study is 
inadequate, the results cannot be trusted and the quality of the measurement instrument 
under study remains unclear. The methodological quality assessment was conducted 
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using the COSMIN checklist [21]. The COSMIN checklist is used to rate the quality of studies 
on one or more of the nine measurement properties (internal consistency, reliability, 
measurement error, content validity, structural validity, hypothesis testing, cross-cultural 
validity, criterion validity, and responsiveness) and the quality of studies on interpretability. 
For each study on a measurement property, the methodological quality for that particular 
measurement property is rated by a series of items on a 4-point rating scale (poor, fair, 
good, excellent), which is an additional feature of the COSMIN checklist [30]. These items 
rate for example the used sample sizes, the description of used comparator measures, 
how missing items were handled, and whether the used methods and statistics were 
appropriate. Per measurement property, an overall score for the methodological quality 
of a paper is determined by taking the lowest rating of any of the items per measurement 
property (poor to excellent). For example, if no description of the comparator instruments 
is provided for hypotheses testing, this item is rated “poor”. Even though all others items 
for hypotheses testing may be rated “excellent”, the methodological quality for hypotheses 
testing is rated “poor”.
 To rate the results of the measurement properties as positive, negative, or indeterminate, 
criteria were used based on Terwee et al. [24]. The criteria are presented in appendix 
2. For example, for internal consistency, a positive (+) rating is given if Cronbach’s α is 
≥0.70, a negative (-) rating is given for <0.70, and an indeterminate (?) rating is given if no 
Cronbach’s α is presented.
Two independent reviewers performed an assessment of methodological quality per 
paper. When two reviewers disagreed, there was a discussion to reach consensus. If 
necessary, a third reviewer made the decision.
Best evidence synthesis
A best evidence synthesis for each instrument was performed to summarize the total 
body of evidence for each measurement property, taking into account the number of 
studies, the quality of the studies, and the consistency of their results. Therefore, for each 
instrument, the rating of the methodological quality is combined with the rating of the 
measurement properties. The following criteria were used: a strong level of evidence (+++ 
or −−−) = consistent findings in multiple studies of good methodological quality or in 
one study of excellent methodological quality; a moderate level of evidence (++ or −−) 
= consistent findings in multiple studies of fair methodological quality or in one study 
of good methodological quality; a limited level of evidence (+ or −) = one study of fair 
methodological quality; and conflicting level of evidence (+/−) = conflicting findings. 
When there were only studies of poor methodological quality, unknown level of evidence 




Figure 1 shows the results of the selection procedure. The search resulted in 1630 
references, after removing duplicates. Names of the retrieved instruments were used for 
further searches in the electronic databases. The most common reasons for exclusion at 
this stage were either that the paper was not about a health-related work functioning 
instrument that fi t the inclusion criteria or it was not a validation study. The search strategy 
used to identify validation studies was very sensitive and resulted in a large number of 
references, including studies that were not validation studies.
Figure 1 – Flowchart of inclusion
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 Based on title and abstract, 71 fulltext papers were selected. The most common reasons 
for exclusion based on the fulltext were that the paper did not state a main aim to validate 
a self-reported health-related  work functioning instrument that fit the inclusion criteria 
or the study did not consist of a population with CMD. Finally, five papers evaluating five 
different self-reported health-related  work functioning instruments were included [31-
35]. References of the retrieved papers were screened for additional relevant studies. No 
additional publications were found.
Identified instruments
Five different self-reported health-related  work functioning instruments are included: (i) 
the Endicott Work Productivity Scale (EWPS) [31], (ii) the Work Limitations Questionnaire 
(WLQ) [36,37], (iii) the Stanford Presenteeism Scale (SPS) [38], (iv) the Work Performance 
Scale of the Functional Status Questionnaire (WPS) [33,39], and (v) the Lam Employment 
Absence and Productivity Scale (LEAPS) [35].
The aim of all the instruments is to measure the degree to which health problems affect 
an individuals’ work functioning. The EWPS and WLQ were developed for populations with 
a wide variety of both health conditions and jobs. The WPS and SPS were developed for 
working populations and the LEAPS was specially designed for a depressed (working) 
population. The WPS, SPS, and LEAPS are short questionnaires (between 6 and 7 items on 
work functioning) compared to the EWPS and WLQ (both 25 items). Table 1 presents an 
overview and description of the identified instruments. 
Identified papers
Endicott et al. [31] presented EWPS and investigated the internal consistency, test-retest 
reliability, hypotheses testing, and responsiveness in a population with major depression 
(diagnoses based on DSM-III-R criteria) and community subjects. The patients were 
recruited from an outpatient facility of a psychiatric institute. Uguz et al. [32] translated 
the EWPS to Turkish and evaluate the internal consistency, test-retest reliability, and 
hypotheses testing in a population of depressed patients (diagnoses based on Hamilton 
Depression Rating Scale (HAM-D) and Structured Clinical Interview for DSM-IV (SCID)) 
and a community sample. Erickson et al. [33] evaluated the EWPS, WLQ, and WPS in a 
population with anxiety disorders (diagnosis based on a clinical interview and consensus 
review by interdisciplinary team). They examined internal consistency, hypotheses testing, 
and responsiveness. Sanderson et al. [34] evaluated the internal consistency, hypotheses 
testing, and responsiveness of the WLQ and SPS-6 in a population of call-center workers. 
They used the Patient Health Questionnaire to identify workers with depression and 
anxiety. Lam et al. [35] present LEAPS and investigate the internal consistency, structural 
validity and hypotheses testing in a population with major depressive disorder (diagnosis 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































All participants in the included papers are working. Table 2 shows an overview of the 
identified study populations. 
 Table 3 shows the measurement properties per instrument as reported in the included 
papers. Table 4 presents the methodological quality of each paper per measurement 
property and instrument, as rated with the COSMIN checklist. In table 5 the combined 
result of the methodological quality of the papers with the rating of the measurement 
properties are presented as a best evidence synthesis per measurement property of each 
instrument.
Endicott Work Productivity Scale (EWPS)
Reliability. Internal consistency was studied in the three papers that evaluated the 
measurement properties of the EWPS [31-33]. Although the Cronbach’s α were high 
(table 3), the studies were of poor methodological quality primarily due to small samples 
and the fact that no factor analyses were performed in this population. The test-retest 
reliability was evaluated by Endicott et al. [31] and Uguz et al. [32]. Endicott et al. used a 
small sample size (N=16) and therefore the paper was of poor methodological quality. The 
Uguz et al. paper was of fair methodological quality due to moderate samples, and it was 
unclear if patients were stable. Measurement error was not studied in any of the papers.
Validity. Hypotheses testing was performed in all papers. Although no clear hypotheses 
were stated a priori, it was possible to deduce what was expected. As is shown in table 
3, the EWPS was correlated with several other measures [eg, clinical state [32], clinical 
state at intake and endpoint [31], Symptom Checklist 90 (SCL-90) [31], SF-36 emotional 
and physical roles, the work-item of the Sheehan Disability Scale (SDS) [33], and SF-36 
social functioning subscale [32]]. Endicott [31] did not properly describe the constructs 
and instruments used and, therefore, the paper was of poor methodological quality. The 
others two papers [32,33] were of fair methodological quality. The cross-cultural validity 
was not assessed, although the translation process was described by Uguz et al. [32]. 
Content validity and structural validity were not studied.
Responsiveness. Responsiveness over time was evaluated by Endicott (correlations with 
change scores in HAM-D) and Erickson (effect size calculated between change scores in 
two groups based on change in severity of illness) as shown in table 3. Papers were of 
poor methodological quality because of small sample size [33] and a lack of important 
information on time interval and comparator instruments [31].
Interpretability. Regarding the interpretability, floor or ceiling effects, and MIC were not 
studied. Scores and change scores were presented for relevant subgroups [31-33].
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Best evidence synthesis. The evidence synthesis for the EWPS (table 5) resulted in unknown 
evidence (?) for internal consistency; unknown evidence (?) for reliability (test-retest); 
limited positive evidence (+) for hypotheses testing (two studies of fair methodological 
quality and 75% of the results are in accordance with hypotheses); and unknown evidence 
(?) for responsiveness (two studies of poor methodological quality and one with limited 
positive evidence).
Work Limitations Questionnaire (WLQ)
Reliability. Internal consistency was studied by Sanderson et al. [34] and Erickson et 
al. [33]. Although Cronbach’s α’s were high in both studies (table 3), Sanderson et al. 
reported no information on performed factor analysis and therefore the paper was of 
poor methodological quality. The Erickson et al. paper was of fair methodological quality 
because the authors only refer to a study that performed factor analyses. Test-retest and 
measurement error were not studied in either paper.
Validity. Both studies performed hypotheses testing. Although Erickson did not state clear 
a-priori hypotheses, it was possible to deduce what was expected. As is shown in Table 3, the 
WLQ was correlated to several other measures [eg, SF-36 emotional and physical roles, the 
work-item of the SDS [33]] and comparisons between severity groups were made [33,34]. 
Sanderson used small patient groups for the comparison and therefore the paper was of 
poor methodological quality. Erickson reported little information on the expectations and 
comparator instruments and therefore the paper was of fair methodological quality. The 
content validity, structural validity and cross-cultural validity were not studied.
Responsiveness. To evaluate responsiveness, Sanderson et al. compared the WLQ scores by 
symptom status at baseline, 6 months, and change scores between four groups. Erickson 
et al. calculated effect sizes between change scores in two groups based on change in 
severity of illness (table 3). 
Interpretability. Neither floor nor ceiling effects nor MIC were studied; however scores and 
change scores were presented for relevant subgroups [33,34].
Best evidence synthesis. Evidence synthesis of the WLQ (table 5) resulted in limited positive 
evidence (+) for internal consistency (two studies with poor and fair methodological 
quality and Cronbach’s α >0.80); limited positive evidence (+) for hypotheses testing 
(two studies with poor and fair methodological quality and 75% of the results were in 
accordance with hypotheses); and unknown evidence (?) for responsiveness based on 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 5. Quality of measurement properties per instrument based on a best evidence synthesis 



















EWPS ? ? ++ ?
WLQ + + ?
SPS-6 ? ? ?
WPS ? + ?
LEAPS ? + +
Abbreviations: [EWPS=Endicott Work Productivity Scale; LEAPS=Lam Employment Absence and 
Productivity Scale; SPS=Stanford Presenteeism Scale; WLQ=Work Limitations Questionnaire; 
WPS=Work Performance Scale; ++ = moderate positive evidence; + limited positive evidence; ? = 
unknown, due to poor methodological quality]
a Criterion validity was not evaluated.
Stanford Presenteeism Scale 6-item scale (SPS-6)
Reliability. As shown in table 3, Sanderson et al. [34] investigated the internal consistency 
but did not report on factor analysis in any population on the SPS-6. Therefore, the paper 
was of poor methodological quality. The test-retest and measurement error were not 
studied.
Validity. Hypotheses testing was performed by comparing different severity of depression 
groups at baseline (table 3). The content validity, structural validity, and cross-cultural 
validity were not studied.
Responsiveness. To evaluate the responsiveness, the authors compared the SPS-6 scores 
by symptom status at baseline, 6 months, and change scores in four groups (table 3).
Interpretability. Differences in scores and change scores for relevant subgroups were 
presented; neither floor nor ceiling effects nor MIC were studied [34].
Best evidence synthesis. Although all results were in the expected directions for internal 
consistency, hypotheses testing, and responsiveness, there was unknown evidence (?) 
because of the paper’s poor methodological quality (small groups in analyses) (table 5).
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Work Performance Scale (WPS)
Reliability. As shown in table 3, Erickson et al. [33] evaluated the internal consistency but 
did not report on factor analysis in any population on the WPS. Therefore, the paper was 
of poor methodological quality. The test-retest and measurement error were not studied.
Validity. Hypotheses testing was performed by correlating the WPS to several other 
measures (eg, SF-36 emotional and physical roles, the work-item of the SDS) and a 
comparison between two severity groups was made (table 3). No clear a priori hypotheses 
were stated and little information was reported on comparator instruments. Therefore, 
the paper was of fair methodological quality. The content validity, structural validity, and 
cross-cultural validity were not studied.
Responsiveness. The responsiveness was evaluated by an effect size between change 
scores in two groups based on change in severity of illness (table 3). 
Interpretability. Differences in scores and change scores for relevant subgroups were 
presented; no floor or ceiling effects and MIC were studied [33].
Best evidence synthesis. Because of the poor methodological quality (small sample sizes), 
there was unknown evidence (?) for the internal consistency and responsiveness of the 
WPS (table 5). For hypotheses testing limited positive evidence (+) was found.
Lam Employment Absence and Productivity Scale (LEAPS)
Reliability. Lam et al. [35] presented a new instrument, LEAPS, and investigated the internal 
consistency of the total scale (table 3). However, no Cronbach’s α of the subscales were 
available, therefore the paper was of poor methodological quality. 
Validity. Structural validity was studied by performing a factor analysis (Principal 
Component Analysis with varimax rotation). The authors did not report how missing 
items were handled, resulting in fair methodological quality. Hypotheses testing was 
performed by correlating the LEAPS to several other measures (eg, the SDS work-item, 
HPQ global work performance, HPQ productivity score, and % missed hours at work in 
past two weeks) and a comparison between five severity groups was made (table 3). Little 
information was provided on the a priori expectations and used comparator instruments 
and therefore the paper was of fair methodological quality. 
Responsiveness. This domain was not studied.
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Interpretability. Neither floor nor ceiling effects nor MIC were studied [35].
Best evidence synthesis. Due to the poor methodological quality, there was unknown 
evidence (?) for the internal consistency of the LEAPS (table 5). For structural validity and 
responsiveness, limited positive evidence (+) was found (fair methodological quality and 
positive results).
Discussion
This systematic review was conducted to identify the measurement properties of self-
reported health-related  work functioning instruments among workers with common 
mental disorders, taking the methodological quality of the studies into account in a best 
evidence synthesis. Five papers reporting on the measurement properties of five self-
reported health-related  work functioning instruments were included. The results show 
that there is little evidence available for the measurement properties of the identified 
instruments in this population, mainly due to the poor-to-fair methodological quality of 
the included studies.
 None of the five identified instruments showed satisfactory results for all measurement 
properties. The internal consistency of all instruments was evaluated (all Cronbach’s α 
>0.70), as was construct validity by means of hypotheses testing: comparison of severity 
groups and correlations with other constructs. Test-retest reliability was only studied for 
the EWPS, in both the English [31] and Turkish [32] versions, with positive result. Although 
responsiveness was evaluated for four out of five instruments (EWPS, WLQ, SPS-6, and WPS), 
the results are difficult to interpret due to small sample sizes and inappropriate methods 
[31,33,34]. Structural validity was evaluated for the LEAPS only [35]. Measurement error, 
content validity, cross-cultural validity, and interpretability were either not studied or not 
adequately described in the included studies. Larger, well-designed validation studies in 
CMD populations are needed to provide more evidence for the measurement properties 
of health-related  work functioning instruments. In particular, large validation studies that 
include several of these instruments, in order to evaluate and compare the measurement 
properties, are needed.
 Although the overall evidence for the measurement properties for all instruments is 
low, this does not imply that the instruments do not have good measurement properties. 
For example, the reported Cronbach’s α of all instruments and subscales were >0.70, but 
for most instruments no factor analysis was performed in the study population to assess 
the unidimensionality. If there is no evidence that the scales are unidimensional, the 
Cronbach’s α cannot be properly interpreted [40]. Moreover, the focus of this review is 
on CMD populations, while the instruments also have been used and validated in other 
populations [12,14-19]. For example, the SPS-6, and the WLQ-16 were included among 
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other instruments in a validation study performed among workers with shoulder or elbow 
disorders [18] and the WLQ-25, EWPS, and SPS-6 were included among other instruments 
in a validation study of a rheumatoid arthritis and osteoarthritis population [15]. All 
instruments showed satisfactory measurement properties.
 The overall methodological quality of the included studies was poor to fair. Several 
reasons were found for these low ratings: often very small sample sizes were used in 
the analyses, especially in subgroup analyses. When validating instruments by means of 
hypotheses testing, it is important to formulate clear (a priori) hypotheses, stating the 
direction and magnitude of expected correlations or mean differences. In the present 
review, only Sanderson [34] and Lam [35] formulated hypotheses in their papers. Another 
reason for poor methodological quality was the lack of information. For example, studies 
failed to report on how missing items were handled, time intervals for test-retest and 
responsiveness were not stated, and comparative instruments used in hypotheses testing 
were not described. The evidence synthesis was performed per measurement property for 
each instrument to categorize the total body of evidence. It has to be noted, that if there 
is no evidence available, no rating can be made. This is different from unknown evidence 
(?), which is based on studies of poor methodological quality.
 All included papers focused on workers and all included health-related  work 
functioning instruments were designed for use in working populations, often addressing 
a wide range of health conditions. Most identified papers included study populations in 
a clinical setting, ie, most participants were recruited in healthcare settings. One paper 
recruited in a workplace setting [34]. Different instruments and classifications were used 
to diagnose CMD. Caution is needed before generalizing the results to the day-to-day 
practice of occupational physicians, who may use these instruments to monitor work 
functioning of workers with CMD in a workplace setting. 
 An asset of this study is that it used a rather strict set of inclusion criteria for self-reported 
health-related  work functioning instruments. Papers were only included if they clearly 
stated that their aim was to validate a specific instrument. Moreover, instruments were only 
included if they were self-reported and evaluated work functioning or effectiveness on 
the job. Instruments based on a single item, those measuring absenteeism only, or those 
whose work definitions included house and school work were excluded. A recent review 
showed that there are more work functioning instruments used in CMD populations than 
the five included in this review [20]. It might therefore be possible that, due to these strict 
set of inclusion criteria, instruments or papers were excluded that are also of interest for 
this population. However, because of our strict focus, this review provides a clear overview 
of the available evidence in this field and reveals gaps in knowledge.
 The COSMIN taxonomy and checklist were chosen for the critical appraisal of the 
measurement properties [21,23,29,30]. The taxonomy was developed to provide an 
overview of the relevant measurement properties for health-related patient-reported 
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outcomes, and is based on international consensus [23]. The COSMIN taxonomy might 
contribute to a better understanding and less ambiguity in the terminology and 
definitions used in validation studies. The COSMIN checklist provided a structured 
procedure for the evaluation of the methodological quality of studies on measurement 
properties. Although the COSMIN-checklist-based evaluation revealed that studies had 
poor-to-fair methodological quality, this does not imply that the instruments do not have 
good measurement properties.
 The current systematic review had a narrow set of inclusion criteria with a structured 
procedure for the quality assessment. The results clearly indicate that there is a need 
for more and better validation studies in CMD populations for health-related  work 
functioning instruments. The COSMIN checklist may be used as a guide for designing 
methodologically sound validation studies. 
Concluding remarks
This systematic review provides an overview of the available evidence on the measurement 
properties of health-related  work functioning instruments in CMD populations. Most 
evidence is limited, with the construct validity – by means of hypothesis testing – 
having the highest level of evidence for all instruments. Information on a number of 
measurement properties, such as measurement error, content validity, and cross-cultural 
validity is still lacking. Also information on interpretability of the instruments is mostly 
lacking. Therefore, no evidence-based decisions and/or recommendations can be made 
for the use of health-related  work functioning instruments in CMD populations. For now, 
in determining which instrument to employ, users will have to base their decisions on 
the content of the instrument, the purpose of use, and the target population, in addition 
to the little evidence available. Studies of high methodological quality are needed to 
properly assess the existing instruments’ measurement properties. We recommend using 
the COSMIN checklist in the design of these studies.
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Table B. Quality criteria for measurement properties
[MIC=minimal important change; SDC=smallest detectable change; LoA=limits of agreement; ICC=intraclass 
correlation coefficient; DIF=differential item functioning; AUC=area under the curve; + = positive rating, ? = 
indeterminate rating, - = negative rating.]







Cronbach’s α ≥0.70 





ICC / weighted κ ≥ 0.70 or Pearson’s r ≥0.80 
Neither ICC / weighted κ, nor Pearson’s r determined 






MIC >SDC or MIC outside the LOA 
MIC not defined 
MIC ≤SDC or MIC equals or inside LOA
Validity




The target population considers all items in the questionnaire to be relevant and 
considers the questionnaire to be complete 
No target population involvement 
The target population considers items in the questionnaire to be irrelevant or 








Factors should explain ≥50% of the variance 
Explained variance not mentioned 







Correlation with an instrument measuring the same construct ≥0.50 or ≥75% of 
the results are in accordance with the hypotheses and correlation with related 
constructs is higher than with unrelated constructs 
Solely correlations determined with unrelated constructs 
Correlation with an instrument measuring the same construct <0.50 or <75% 
of the results are in accordance with the hypotheses or correlation with related 







Original factor structure confirmed or no important DIF between language 
versions 
Confirmatory factor analysis not applied and DIF not assessed 
Original factor structure not confirmed or important DIF found between language 
versions
Criterion validity + 
? 
-
Convincing arguments that gold standard is “gold” and correlation with gold 
standard α ≥0.70 
No convincing arguments that gold standard is “gold” OR doubtful design or 
method 




Correlation with an instrument measuring the same construct ≥ 0.50 or ≥75% of 
the results are in accordance with the hypotheses or AUC ≥0.70 and correlation 
with related constructs is higher than with unrelated constructs 
Solely correlations determined with unrelated constructs 
Correlation with an instrument measuring the same construct <0.50 OR <75% of 
the results are in accordance with the hypotheses or AUC <0.70 or correlation with 
related constructs is lower than with unrelated constructs
Chapter 4 
The cross-cultural adaptation of the Work Role 
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Objective: The study objectives were to perform a cross-cultural adaptation of the Work 
Role Functioning Questionnaire, a health-related work outcome measure, into Dutch and 
to assess the questionnaire’s reliability and validity in the Dutch context (WRFQ-DV).
Methods: The WRFQ translation and adaptation were conducted using a systematic 
approach with the following steps: forward translation, synthesis, back-translation, 
consolidation of translations with expert committee, and pre-testing. To evaluate 
the comprehensibility, usability, applicability and completeness of the translated 
questionnaire, a total of 40 interviews with workers with a health problem (duration > 
one month) were performed.
Results: The questionnaire translation was conducted without major difficulties. During 
the process, questionnaire instructions were modified and 5 items reformulated based on 
the participants’ responses. Participants were positive on the comprehensibility, usability, 
applicability and completeness of the questionnaire, and also made suggestions for the 
further development of the WRFQ-DV. Furthermore, the study shows promising results 
concerning the psychometric properties of the WRFQ-DV (e.g. Cronbach’s alphas for the 
subscales between 0.70 and 0.91, and good content validity).
Conclusions: The results indicate that the cross-cultural adaptation of the WRFQ-DV was 
successful and that the psychometric properties of the translated version are promising.
Keywords: psychometrics, validation, work outcome measure, health condition 




In Europe, the percentage of the working age population with a longstanding health 
problem or disability (including mental health problems) varies between 5.8% (Romania) 
and 32.2% (Finland). In the Netherlands, this percentage is 25.4% [1]. Due to demographic, 
political and social changes, i.e., the ageing workforce, a shift from a workers’ compensation 
model to a work participation model, the increase of retirement age and advances in 
medical treatment, more persons will likely participate in the labour force with a health 
problem that may interfere with their ability to accomplish their work [2].
 Along with the focus of occupational health research and practice on work disability 
prevention, the promotion of a sustainable working life attracts more and more attention. 
Instruments are needed to evaluate interventions aimed at work rehabilitation and the 
management and prevention of work (dis)ability, and to monitor how health problems 
impact on work functioning. In the US, instruments have been developed in the 90s, such 
as the Work Role Functioning Questionnaire (WRFQ), the Work Limitations Questionnaire 
(WLQ) and the Work Limitations-26 (WL-26) - all based on the same item pool [3-5]. In the 
Netherlands, no native or cross-culturally adapted health-related work outcome measure 
is available and validated to assess the impact of a health problem on work functioning.
 Because of possible cultural differences in work and health, instruments need to be 
systematically translated, adapted and validated for its use in other cultural contexts. 
Guillemin and Beaton [6,7] provide guidelines for the cross-cultural adaptation of 
questionnaires The approach consists of six steps: forward translation, synthesis, back 
translation, expert committee review, pre-testing and the formulation of the definitive 
translated version. Recently, the WRFQ has been successfully cross-culturally translated 
and adapted for use in other cultural contexts than the US, i.e. the translation to Canadian 
French [8] and Brazilian Portuguese [9]. 
 The study objectives are a) to perform a cross-cultural translation and adaptation of 
the Work Role Functioning Questionnaire to Dutch and b) to assess the reliability and 




The WRFQ’s cross-cultural adaptation followed standard guidelines [7] depicted in figure 1.
Figure 1: The cross-cultural adaptation process*
Stage I: Translation 
- Two translators (T1 & T2) 
- Into target language 
- Informed and uninformed translators 
   2 forward translated questionnaires 
Stage II: Synthesis 
- Synthesize T1 & T2 into T-12 
- Resolve any discrepancies with translators’ reports 
   synthesis questionnaire 
Stage III: Back translation 
- Two English first-language  
- Naive to outcome measurement 
- Work from T-12 version 
   2 back translations  
Stage IV: Expert committee review 
- Review all reports 
- Methodologist, developer, language professional,  
translators 
- Reach consensus on discrepancies 
  pre-final questionnaire 
Stage V: pre-testing 
- N=30-40 
- Complete questionnaire 
- Probe to get understanding of item 
Stage VI: Subm
ission and appraisal of all w




 final translated questionnaire 
Written report of each  
version (T1 & T2) 
Written report  
Written report of each 
version (BT1 & BT2) 
Written report  
Written report  
* Figure based on Beaton et al. 2000 [7]





The forward translation of questionnaire items and instructions was performed by four 
independent translators. Of the four translators two were of the research team and the 
other two were professional and bilingual translators. While the former were aware of the 
concepts being measured and had previous experience translating questionnaires, the 
latter had no medical background or knowledge about the WRFQ’s concepts.
Synthesis of the translations
To obtain a common Dutch version, the translated questionnaires were compared. When 
differences in translation were observed, translators and research team members were 
required to reach consensus. A synthesis questionnaire was developed and a synthesis 
report was written on the process used, problems experienced and how they were 
resolved.
Back translation
The synthesis questionnaire was back-translated into English by two other professional, 
bilingual translators who worked independently from each other. Translators were 
unfamiliar to the questionnaire concepts and had no medical background. The back 
translation facilitates examining whether the translation led to semantic or conceptual 
differences.
Expert committee
To consolidate all the translated versions into a pre-final questionnaire, an expert committee 
was formed. This multidisciplinary expert committee consisted of a methodologist, 
(occupational) health professionals, and language professionals. Discrepancies between 
the original and translated versions were identified and discussed. According to the 
guidelines [6,7], semantic, idiomatic, experiential and conceptual equivalences were 
evaluated. Consensus was reached and a pre-final questionnaire was obtained. Again, a 
synthesis report was written on the process, the problems and how they were resolved. 
Pre-test
To evaluate the equivalence and comprehensibility of the translated version a pre-test was 
performed. A total of 40 participants were included in the pre-test. Inclusion criteria were: 
the presence of a health problem (minimum duration one month), currently working (8 
hours or more), aged 18-65 years and able to read and understand the Dutch language. 
Workers were identified by their occupational physician and then invited to participate. 
After completing the WRFQ, a short interview was conducted with each participant. The 
interview aimed to identify the participants’ opinion on the questionnaire’s usability, 
Chapter 4
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applicability, and completeness. Directly after completing the questionnaire, participants 
were asked several questions about the wording of the instructions and items, the lay-
out, their overall impression of the questionnaire and whether they missed any aspects 
of their work functioning. All interview data were discussed in the research team and 
collaboratively decisions were made whether changes in the questionnaire were 
necessary. The interviews were conducted at the University or at an Occupational Health 
Service. The length of the interview was on average 30 minutes, including questionnaire 
completion.
Work Role Functioning Questionnaire
The WRFQ measures the perceived difficulties in meeting work demands among 
employees given their physical health or emotional problems [3,10]. The questionnaire 
consists of 27 items, divided into five subscales: work scheduling demands, physical 
demands, mental demands, social demands, and output demands. The first two columns 
of Table 1 show all items and subscales of the original English version. The recall period 
is 4 weeks and the response options range on a five point scale from 0=difficult all the 
time (100%), 1=difficult most of the time, 2=difficult half of the time (50%), 3=difficult 
some of the time, 4=difficult none of the time (0%). Another response option ‘Does not 
apply to my job’ has been added to enable employees to answer, even though a particular 
demand is not part of their job. Subscale scores are summed up separately by adding the 
answers in the subscale, divided by the number of items and then multiplied with 25 to 
obtain percentages between 0 (difficult all the time) and 100 (difficult none of the time). 
The scores on ‘Does not apply to my job’ were transformed to missing values. Subscales 
with greater than 20% missing data are set to missing. Subscales that had more than 20% 
missing scores or ‘Does not apply to my job’ scores were excluded from the analysis [10].
Evaluation of the psychometric properties of the pre-final questionnaire
Descriptive statistics were used to explore the data (mean, SD, median, range) and the 
socio-demographic characteristics of the participants. Data were analyzed using SPSS 16 
[11].
Scale and item internal consistency 
Scale mean scores and standard deviations were calculated. To evaluate the internal 
consistency, Cronbach’s alphas were calculated per subscale [12]. An alpha of >0.70 was 
considered satisfactory. Item-to-subscale and item-to-total correlations were calculated 
to evaluate the fit of the item within the subscale and the total score. Moreover, scores 
on the questionnaires were examined with respect to missing items, distribution of item 
response scores, and floor and ceiling effects. Floor and ceiling effects were considered 
present if values exceeded the 15% norm [13].




The face validity of the Dutch WRFQ was evaluated by the members of the expert 
committee throughout the cross-cultural adaptation process and through qualitative 
analysis of the comments provided by the participants of the pre-test. 
Results
Cross-cultural adaptation process
The forward translation of the WRFQ was conducted and some challenging idiomatic 
issues were encountered in the translations of item 2 (‘get going easily’), item 23 (‘train 
of thought’), and item 26 (‘control your temper’). Item 14 (‘pounds’) was reformulated to 
kilograms. Moreover, the single response statement (‘Difficult’) located at the top of the 
item list was found to be insufficient. The research team discussed the items in more detail 
with the professional translators and approached the original author for clarifications 
regarding the conceptual meaning of these items as well as the formulation of the 
response statement.
 Following the back translation process, some discrepancies between the forward 
and back translations were observed. These discrepancies pertained to the instructions 
and the idiomatic equivalence of several items, e.g., item 2 (‘get going easily’), item 6 
(‘workload’), item 12 (‘you have done what you are capable of doing’), item 24 (‘use your 
eyes’), and item 26 (‘control your temper’). A pre-final questionnaire was produced, in 
which the instructions were somewhat extended (‘I find it difficult to …’) and items 2, 
6, 12, 14, 23, 24 and 26 were revised or reformulated to reach equivalence between the 
original and the Dutch versions. Table 1 shows the original items of the WRFQ with the 
items that showed difficulties in translation marked.
Pre-test
The pre-final WRFQ questionnaire was administered to 40 workers (n=25 women and 
n=15 men), with a mean age of 49.2 (SD 8.8) years, and who worked on average 27 (SD 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Age in years, mean (SD) 49.2 (8.8) 52.3 (8.3) 47.4 (8.8)
Education, N (%)
Low 5 (12.5) 2 (13.3) 3 (12.0)
Middle 9 (22.5) 3 (20.0) 6 (24.0)
High 26 (65.0) 10 (66.7) 16 (64.0)
Job type, N (%)
Manual 7 (17.5) 4 (26.7) 3 (12.0)
Non-manual 28 (70.0) 8 (53.3) 20 (80.0)
Mixed 5 (12.5) 3 (20.0) 2 (8.0)
Working hours/week, mean (SD) 27.0 (9.0) 31.9 (9.6) 24.0 (7.3)
Disease type, N (%)
Physical 33 (82.5) 12 (80.0) 21 (84.0)
Mental 4 (10.0) 2 (13.3) 2 (8.0)
Both 3 (7.5) 1 (6.7) 2 (8.0)
Disease duration in years, mean (SD) 8.0 (11.5) 7.5 (13.2) 8.2 (10.6)
About 20% of the participants mentioned that the instructions were not clear in terms 
of what ‘time’ in the past four weeks was meant: all the time or the time at work. After the 
pre-test the instruction was extended with a sentence to emphasize that it concerned the 
‘time worked during the past 4 weeks’. Moreover, the sentence explaining the use of the 
response option ‘Does not apply to my job’ was modified to be clearer. Although some of 
the participants also experienced difficulties in answering the items because they had to 
remember to start each item with ‘I find it difficult to’, it was decided not to change the lay-
out of the questionnaire. Changing the lay-out of the questionnaire would jeopardize the 
challenge keeping the questionnaire succinct. 
 Although participants stated that they had no major difficulties in understanding 
most of the items, five items were changed based on the pre-test results (marked in Table 
1). Item 24 (‘Easily read or use your eyes when working’) was mentioned by 9 participants 
because they had difficulties understanding what was meant by ‘use your eyes’. After 
discussing it in the research team it was decided to change this item into ‘Easily read or 
process information when working’. Item 25 (‘Speak with people in-person, in meetings or 
on the phone’) was mentioned (n=7) to be problematic to answer because the used Dutch 
word for ‘in-person’ has two meanings: referring to having a face-to-face conversation 
or referring to the content of the conversation being personal. The Dutch wording was 
changed to clarify the first was meant. Item 27 (‘Help other people to get work done’) 
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(n=3) was also rephrased because of high responses on ‘Does not apply to my job’. Items 13 
(‘Walk or move around different work locations (for example, go to meetings)’) (n=5) and 
18 (‘Use hand-held tools or equipment (for example, a phone, pen, keyboard, computer 
mouse, drill, hairdryer or sander)’) (n=7) were difficult to complete. Participants answered 
‘Does not apply to my job’ because the provided examples did not match with their work. 
The example in item 13 was left out and the examples in item 18 re-ordered. Although 7 
to 9 participants also mentioned having some difficulties with the following items, the 
research team decided after discussion not to change the items 1(‘Work the required 
number of hours’), 2 (‘Get going easily at the beginning of a workday’), 10 (‘Satisfy the 
people who judge your work’) and 14 (‘Lift, carry, or move objects at work weighing more 
than 10 pounds’). 
 When asked, a total of 85% of the participants found it useful to complete the 
questionnaire. The main reasons mentioned were that the questionnaire provides 
insight in their situation, and can be viewed as a starting point for a conversation with a 
professional (e.g., occupational physician, supervisor/line manager). Participants who did 
not find the WRFQ useful to complete reported 1) the questionnaire had no added value at 
this point, but it could have had added value earlier in their situation, 2) they already had 
a clear picture of their functioning at work, and 3) completing the questionnaire did not 
change their situation. All participants were satisfied with the length of the questionnaire. 
About 85% of the participants reported that they would like to complete the WRFQ again, 
mainly to compare their scores and to monitor their work functioning. With respect to the 
completeness of the WRFQ, 77.5% of the participants stated that the questionnaire was 
complete. However, almost all participants had suggestions to expand the questionnaire 
to gain a full overview of their functioning at work. Suggestions made for addition 
concerned the communication about the disease with co-workers and supervisor/line 
manager, the influence of work on their health, their life next to work, how to handle work 
intensification, and how to deal with work accommodations. 
Evaluation of the psychometric properties of the translated version
Scale and item internal consistency 
Table 3 shows the mean scores per subscale, with higher scores indicating higher work 
functioning. The social demands scale has the highest scale scores (87.5, SD 15.5) and the 
physical demands scale the lowest (61.1, SD 24.9). The proportion of scores at ceiling was 
lowest for the work scheduling demands scale (2.5%) and highest for the social demands 
scale (32.5%), which exceeded the 15% norm [13]. No participant scored the lowest score 
of limited all the time on a subscale. Items with the highest scores of ‘Does not apply to my 
job’ were item 13 (‘Walk or move around work locations’), item 14 (‘Lifting objects more 
than 10 pounds’) and item 16 (‘Repetition of same movements’) of the physical demands 
subscale and item 27 (‘Helping others’) of the social demands subscale. The response rate 
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per item was excellent with only five missing values in total. Table 1 shows the details of 
scoring per item.




Mean (SD) † Range Median n (%) 
at floor 
(0%)




38 (2) 68.8 (22.7) 25-100 75 0 1 (2.5%)
Output demands 37 (3) 70.8 (24.9) 14.3-100 78.6 0 2 (5.0%)
Physical demands 24 (16) 61.1 (24.9) 16.7-100 66.7 0 2 (5.0%)
Mental demands 40 (0) 73.9 (21.9) 4.7-100 79.2 0 6 (15.0%)
Social demands 28 (12) 87.5 (15.5) 50-100 91.7 0 13 (32.5%)
Total score 36 (4) 68.2 (19.4) 20.3-94.4 76.4 0 0
* Subscale scores with more than 20% of the items scoring ‘not applicable’ or missing are excluded
† Each scale is scored from 0 – 100, with a higher score indicating a better work functioning (difficulties all the 
time 0/100; difficulties none of the time 100/100)
The Cronbach’s alpha’s for the subscales were between 0.70 and 0.91. The range of the 
item-to-subscale correlations per subscale were above 0.46, except for one item in the 
work scheduling demands scale (0.38) [14]. The correlations between the subscales were 
from almost zero (0.07) to high (0.85). The correlations of the subscales with the total score 
were between 0.75 and 0.90, with the exception of the physical demands (0.46). 
Validity
The expert committee considered the face validity of the pre-final version of the WRFQ 
as good. They considered the questionnaire to be complete for functioning at work in 
relation to health. The participants in the pre-test were also positive on the completeness 
of the questionnaire.
Discussion
The objectives of this study were 1) to conduct a cross-cultural adaptation of the Work 
Role Functioning Questionnaire to Dutch and 2) to assess the reliability and validity of 
the pre-final version in a pre-test. The cross-cultural adaptation was performed using a 
systematic approach [7], including different steps. This resulted in a Dutch version of the 
WRFQ that equals the original version. 
 All changes had the purpose to optimize the comprehensibility of the questionnaire 
and were discussed with the members of the research team and the original author. In the 
Dutch version the instructions were experienced as insufficient and therefore changed. In 
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the Canadian French and Brazilian Portuguese versions the instructions were also changed 
[8,9]. Although Gallasch et al [9] changed the lay-out of the questionnaire (include the 
expression ‘difficult’ in each statement), the Dutch version retained the original lay-out. 
Several items proved difficult to translate and others were changed based on the pre-test. 
Some overlap is visible with the item translation to Canadian French. For example Durand 
describes difficulties translating items 2, 6, and 26 and they also removed the examples in 
the items 13 and 18 based on their pre-test results [8]. 
 Participants’ scores in the pre-test were rather high, indicating little difficulties 
in performing job demands. The absence of floor and ceiling scores (< 15% with the 
exception of the social demands subscale) indicates the ability of the questionnaire to 
distinguish between high and low scores [13] in populations of workers with a health 
condition, which provides evidence for the content validity. The use of the ‘Does not 
apply to my job’ response option was relatively high for the physical demands subscale. 
An explanation could be that the items in this subscale are more relevant for participants 
with physical jobs and that our sample consisted of a highly educated sample with most 
non-manual jobs. Similar results were also found in previous studies [8,9].
 Although both the expert committee and the participants evaluated the Dutch version 
as complete, several suggestions were made to extend the questionnaire. For example 
the domain of emotional demands in work and communication with colleagues and 
supervisors/line managers about the disease were mentioned. Future research should be 
directed towards the exploration of additional items or domains reflecting today’s work. 
 The results suggest that the Dutch version of the WRFQ has good acceptability and 
psychometric properties. The internal consistency was good, all subscales had a Cronbach’s 
alpha higher than 0.70. Similar results were obtained with other cross-culturally adapted 
versions of the WRFQ studies [8,9]. A limitation of the present study is that a majority of 
the participants in the pre-test had a rather high educational level and had non-manual 
jobs when compared to the Dutch population [15]. This might pose some limitations 
for the generalizability of the results to lower educated workers and manual workers. 
More research in larger and more heterogeneous samples is needed to examine the 
psychometric properties in more detail (e.g. test-retest, responsiveness and validity).
Conclusion
The cross-cultural adaptation process was completed without major difficulties. The 
translated version of the WRFQ shows promising results with respect to the psychometric 
properties. This study shows that the WRFQ-DV, a health-related work outcome measure, 
can be of benefit to researchers and professionals in the field of work disability prevention 
and rehabilitation. The questionnaire provides valuable information on a persons work 
functioning.
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The Work Role Functioning Questionnaire 2.0 (Dutch 
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Purpose: The promotion of a sustainable, healthy and productive working life attracts 
more and more attention. Recently the Work Role Functioning Questionnaire (WRFQ) has 
been cross-culturally translated and adapted to Dutch. This questionnaire aims to measure 
the health-related work functioning of workers with health problems. The aim of this 
study is to evaluate the reliability, validity (including five new items) and responsiveness 
of the WRFQ 2.0 in the working population.
Methods: A longitudinal study was conducted among workers. The reliability (internal 
consistency, test-retest reliability, measurement error), validity (structural validity-factor 
analysis, construct validity by means of hypotheses testing) and responsiveness of the 
WRFQ 2.0 were evaluated.
Results: A total of N=553 workers completed the survey. The final WRFQ 2.0 has four 
subscales and showed very good internal consistency, moderate test-retest reliability, 
good construct validity and moderate responsiveness in the working population. The 
WRFQ was able to distinguish between groups with different levels of mental health, 
physical health, fatigue and need for recovery. A moderate correlation was found 
between WRFQ and related constructs respectively work ability and work productivity. A 
weak relationship was found with general self-rated health, work engagement and work 
involvement. 
Conclusion: The WRFQ 2.0 is a reliable and valid instrument to measure health-related 
work functioning in the working population. Further validation in larger samples is 
recommended, especially for test-retest reliability, responsiveness and the questionnaire’s 
ability to predict the future course of health-related work functioning.
Keywords: measurement properties, validation, questionnaire, work functioning




Along with the focus of occupational health research and practice on work disability 
prevention, the promotion of a sustainable, healthy and productive working life attracts 
more and more attention. In view of the expected shortages in the labor force and 
demographic changes, the challenge is to help workers stay at work in a healthy and 
productive way. However, valid measurement of the impact of health on work functioning 
is an important research challenge [1]. In line with this, measurement tools are needed 
that go beyond the simple dichotomy of working versus non-working, but that assess 
how workers function at work. 
 Measuring work functioning can provide valuable information for both practitioners 
and researchers. Instruments that measure work functioning can be used to evaluate 
interventions aimed at work rehabilitation and the management and prevention of work 
(dis)ability, and to monitor how health problems impact on work functioning [2]. Health-
related work functioning can be seen as a continuum that varies from working successfully 
(i.e., the ability to meet all work demands for a given state of health) to work absence (i.e., 
the inability to meet all work demands given a state of health) [3]. The joint influence of 
work and health determines an individual’s work functioning.
 Multiple self-reported questionnaires have been developed to measure the impact of 
health on work functioning. Overviews of existing questionnaires are provided in several 
reviews [2,4-12]. These questionnaires can be used to evaluate lost productivity at work, 
to monitor abilities to accomplish the work role and evaluate interventions designed to 
improve work functioning [2].
 Recently, one of these questionnaires, the Work Role Functioning Questionnaire 
(WRFQ), has been successfully cross-culturally translated and adapted for use in 
other cultural contexts than the US, i.e. translations to Canadian French [13], Brazilian 
Portuguese [14] and Dutch [15]. The Work Role Functioning Questionnaire (WRFQ) was 
used because it is a generic instrument developed to represent a broad variety of both job 
demands and health problems. In addition, the WRFQ is freely available in the literature 
for professionals and researchers. No published data is available for the original 27 item 
WRFQ, but the translated versions have shown good measurement properties in workers 
with musculoskeletal disorders [13,14] and workers with chronic conditions [15]. During 
the interviews conducted as part of the pre-test during the cross-cultural adaptation to 
Dutch [15], participants were asked whether they missed any elements of their work in 
the questionnaire. Based on the participants suggestions and a literature search, five new 
items were formulated to reflect the changes in the nature of work in recent decades: 
multi-tasking, development of complementary skills, and increased delegation and 
autonomy of workers [16]. This requires that the worker has the flexibility to adapt to 
these changes, is flexible to multi-task and prioritize, therefore work demands flexibility. 
Chapter 5
82
Hence, five new items addressing these aspects were developed and added to the original 
items.
 Before using an instrument, it is important to evaluate the measurement properties 
(e.g., reliability, validity, responsiveness) [17]. In addition, a recent review on the 
measurement properties of health-related work functioning instruments showed the need 
for more and better validation studies [4]. To date, little is known about the measurement 
properties of the Work Role Functioning Questionnaire 2.0. In addition, little is known 
about the relationship of this questionnaire and other constructs such as health status 
and job characteristics. A question to be addressed is as to whether the WRFQ is able to 
distinguish between groups with a different health status, or groups with different job 
demands. If the instrument is to be used as a detection instrument to identify workers with 
decreased work functioning, it should be able to differentiate between these groups. It is 
also interesting to investigate the correlation between the WRFQ scores and a comparator 
instrument, such as the Endicott Work Productivity Scale [18]. If both instruments measure 
a related construct, it can be expected that the scores of both instruments have a high 
correlation. The relationship with other related constructs such as work ability, work 
engagement, and work involvement are of interest to explore.
 Therefore, the aim of this study is to evaluate the reliability, structural validity 
(including the five new items), construct validity (by means of hypotheses testing) and 
responsiveness of the WRFQ 2.0 in the general working population. The COnsensus-
based Standards for the selection of health status Measurement INstruments (COSMIN) 
taxonomy was used in the design of the study [19-21]. 
Methods
Procedures
A longitudinal survey was conducted among workers. Two versions of the baseline 
questionnaire were available, a short version (completion in approximately 10 minutes) 
and an extended version (completion in approximately 30 minutes). Participants were 
recruited from several companies and organizations in diverse work settings in the 
Netherlands, and via multiple approaches. Two companies provided the researchers 
the opportunity to distribute paper versions of the survey during work hours, one 
company provided email addresses of their workers (extended version). Another group 
of participants was reached by an advertisement in a regional newspaper and flyers that 
were distributed in a local hospital (extended version). One organization distributed an 
email to participants of their regular mailing list with a link to the online survey (short 
version). One organization provided home addresses of their participants to send an 
invitation letter to participate in the study. In this letter, a link to the online survey and a 
password was provided (short version). These participant were also invited to complete a 
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follow-up survey after one week. Participants received no incentive for their participation. 
Participants who completed the extended version were invited to provide their (email) 
address to receive a follow-up survey at three months.
Participants
The inclusion criteria were 1) aged between 18 and 64 years, 2) working at least 12 
hours per week (in the past four weeks). Exclusion criteria were 1) not able to read and 
understand Dutch (the language of the questionnaire), 2) being pregnant or 3) having 
plans to stop working within six months (for example due to retirement). As for ethical 
standards, in this study we adhered to the Declaration of Helsinki and the guidelines of 
the association of universities in the Netherlands [22]. According to the medical ethics 
committee of the University Medical Center Groningen no ethical approval was necessary. 
Participation in the study was voluntary, all participants provided informed consent, and 
answers were processed anonymously.
Measures
Work Functioning. The Work Role Functioning Questionnaire (WRFQ) measures the 
perceived difficulties in meeting work demands among employees given their physical 
health or emotional problems [2,3,15,23].The original questionnaire consists of 27 items, 
divided into five subscales: work scheduling demands, physical demands, mental demands, 
social demands, and output demands. The recall period is 4 weeks and the response 
options range on a five-point scale from 0=difficult all the time (100%), 1=difficult most of 
the time, 2=difficult half of the time (50%), 3=difficult some of the time, 4=difficult none 
of the time (0%). There is a response option ‘Does not apply to my job’. Subscale scores are 
summed up separately by adding the answers in the subscale, divided by the number of 
items and then multiplied with 25 to obtain percentages between 0 and 100, with higher 
scores indicating better work functioning. The scores on ‘Does not apply to my job’ were 
transformed to missing values. If more than 20% or more items were missing, the score 
was set to missing. For the 2.0 version, five new items were formulated based on the cross-
cultural adaptation to Dutch [15] and included in the questionnaire to test the reliability 
and validity. The WRFQ 2.0 version consists of 27 items, divided into four subscales: work 
scheduling & output demands (WSOD), physical demands (PD), mental & social demands 
(MSD), and flexibility demands (FD), comprising the new items.
Work Productivity. The Dutch version of the Endicott Work Productivity Scale (EWPS) was 
used to measure a related construct to work functioning with a comparable self-report 
instrument [18]. The EWPS consists of 25 items and each item is rated on a five-point scale 
(0=Never, 1=Rarely, 2=Sometimes, 3=Often, and 4=Almost always). The total score ranges 
from 0 (best possible score) to 100 (worst possible score) and is calculated by using the 
Chapter 5
84
sum of the items divided by the number of items that were scored and multiplied by 25. No 
more than 1/3 of missing items are allowed. Information for the measurement properties 
of the Dutch version is lacking. However, data are available for the original version [18] 
(Cronbach’s alpha =0.93) and a Turkish translation in a common mental disorder setting 
[4]. 
General Health. The Short Form-12 is a 12-item health status questionnaire, with a physical 
component summary score (PCS-12) and a mental component summary score (MCS-12) 
[24]. The 12 items were scored and transformed according to the standard procedure 
[25]. The scores were transformed to a mean of 50 and a standard deviation of 10 in the 
general US population, with higher scores reflecting better health. In an overall question 
participants were asked “In general, how would you rate your health?” with the response 
categories “very good”, “good”, “fair”, “poor” or “very poor”. The component scores were 
dichotomized at the population means (50).
 
Fatigue. Fatigue was measured by the ‘subjective experience of fatigue’ subscale of 
the Checklist Individual Strength (CIS-8) [26,27]. This 8-item subscale was designed to 
measure general severity of fatigue. The items were scored on a seven-point scale (1=yes, 
that is true to 7=no that is not true), with low scores indicating low fatigue. The CIS asks 
respondents about how they felt in the past two weeks. A total score was calculated by 
summing the items (reversed if necessary) and has a Cronbach’s alpha (α) of 0.88 [26]. The 
total score was divided into tertiles.
Need for Recovery. Need for recovery was measured with the Need for Recovery (NFR) 
subscale of the Dutch questionnaire on Perception and Judgment of Work (VBBA) [28,29]. 
The scale consists of 11 dichotomous items (yes/no) about the short-term effects of a day 
of work. The total score has a range from 0 to 100 with a higher score indicating higher 
need for recovery (α=0.88). The total score was divided into tertiles.
Job Content. The Dutch version of the Job Content Questionnaire (JCQ) was used to 
measure the job characteristics [30-33]. Hypotheses were formulated for two domains: 
Psychological job Demands (α=0.67) and Decision Latitude (α =0.77) (Skill Discretion 
+ Decision Authority). Items were scored on a four-point scale (1=totally disagree to 
4=totally agree). Scale scores were divided into tertiles.
Work ability. Three single items of the Work Ability Index (WAI) [34] were included in the 
survey. The first single item is the overall item “current work ability compared with the life-
time best”, with a possible score of 0=completely unable to work to 10=work ability at its 
best. A recent study showed that the overall single item highly correlates with the total 
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work ability score (in a population of women on long term sick leave) [35]. Two other items 
were included that measure the work ability in relation to the respectively physical and 
mental demands of the job, with a possible score of 1=very poor to 5=very good.
Work Engagement. The 9-item version of the Utrecht Work Engagement Scale (UWES) 
was used to measure work engagement [36-38]. Work engagement is considered to be 
the antipode of burnout and is defined as a positive, fulfilling work-related state of mind 
that is characterized by vigor, dedication, and absorption [37]. The items were rated on a 
seven-point scale from 0=never to 6=always. A total score was calculated by taking the 
mean of all items (α=0.93). 
Work Involvement. The Work Involvement Scale (WIS) was used to measure the importance 
of work and values about the goodness of work [39]. This 6-item scale was rated on a four-
point scale (1=totally agree to 4=totally disagree). A total score was calculated by taking 
the weight mean of all items. A high score indicates a high work involvement. 
Sociodemographics. Participant provided information about age, gender, income, job type 
and their current work status. 
Statistical analysis
All analyses were performed with SPSS software (SPSS. Version 18.0.3 Chicago, IL; 2010).
Structural validity. Five new items were added to the original 27 items. Exploratory factor 
analyses (EFA) were performed to explore the new subscale structure, using principal 
component analysis (PCA) with varimax rotation and pairwise deletion. A combination of 
the scree plot, eigenvalues, factor loadings and interpretation of the factors was used to 
decide on the number of factors. A set of decision rules was formulated in order to reduce 
the number of items [40]. Items were explored for factor loading on its own factor (good 
if >0.5), other factors (good if <0.3), the inter-correlation of items was explored (ideal 
between >0.2 and <0.8), item-to-total correlation (ideal between 0.3-0.9), Cronbach’s 
alphas and alpha-if-item-deleted (ideal between 0.7-0.9). If an item could not meet at least 
two of these criteria it was considered a candidate for exclusion. Before excluding an item 
the contribution of the item to the conceptual model was discussed. If an item was viewed 
as important to the construct, it was kept.
Reliability. Cronbach’s alpha coefficients were calculated for each subscale of the WRFQ 
and the total score (ideal between 0.70-0.95 [40]). For test-retest reliability, a subsample 
recruited in one organization received a second questionnaire after one week. For these 
participants the intra-class correlation coefficient (ICC) was calculated for test-retest 
Chapter 5
86
reliability (ideal >0.7 on group level and >0.9 on individual level [41]) and the standard 
error of measurement (SEM) was calculated for measurement error. The ICC and SEM 
analyses were performed on a stable subgroup that completed the questionnaire twice in 
similar conditions, with a one week interval [42]. The single measure ICC (agreement two-
way random model) and SEM= SDdiff/√2 were calculated.
Description of the questionnaire. The WRFQ 2.0 mean scores, standard deviations (SD), 
range, % at floor/ceiling were presented for the total score and subscales. Floor and ceiling 
effects were considered if more than 15% of the participant reported the lowest or highest 
scores [42]. Participants scores were presented by health status and job type. 
Construct validity by means of hypotheses testing. The construct validity was studied by 
means of hypotheses testing, stating the expected correlation or differences. Correlations 
between constructs are calculated using Pearson’s correlation coefficient r (<0.4=’weak’, 
0.4-0.7=’moderate’, >0.7=’strong’). Differences between two groups were tested by means 
of t-tests, differences between multiple groups were tested using ANOVA. The following 
hypotheses were formulated:
Hypotheses: 
1. A moderate to strong correlation was expected between the WRFQ and EWPS.
2. A moderate correlation was hypothesized between WRFQ and general health. Workers 
with lower health were expected to show lower work functioning than workers who 
report a better general health.
3. Workers with low MCS score were expected to show lower work functioning than 
workers with high MCS, especially for the WSOD, MSD, and FD scales.
4. Workers with low PCS were expected to show lower work functioning than workers 
with high PCS, especially for the PD scale. 
5. It was hypothesized that workers with high levels of fatigue score lower work 
functioning than workers with low level of fatigue.
6. It was hypothesized that workers with high need for recovery (NFR) score lower work 
functioning than workers with low NFR.
7. It was hypothesized that workers with high decision latitude score better work 
functioning than workers with low decision latitude. 
8. It was hypothesized that workers with high psychological job demands show lower 
work functioning than workers with low psychological job demands.
9. It was hypothesized that workers with poor-fair health and manual job have the lowest 
scores on the physical demands. 
10. A recent study showed that age is related with work outcomes, e.g. work ability, 
problems while working due to ageing, barriers to perform work due to ageing 
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problems and support needed to stay at work [43]. Older workers reported decreased 
work outcomes. Therefore, it was hypothesized that older workers show lower work 
functioning than younger workers.
Construct validity by exploratory analyses. Exploratory analyses were performed to 
examine the relationship between the WRFQ and other constructs without pre-defined 
hypotheses: The correlations between the UWES and the WRFQ, between the WIS and the 
WRFQ, the overall work ability item and the WRFQ, and the mental and physical demand 
items of the WAI and the WRFQ were examined. Differences in WRFQ scores were explored 
for different job types (manual vs. non-manual jobs). In addition, participants were divided 
into having manual work, non-manual work, or both, based on their job. To create four 
groups, participants were divided into two health groups for each job type, dichotomizing 
the overall SF-12 general health question (‘good-excellent’ vs ‘poor-fair’ health). These four 
groups are compared to explore the WRFQ scores.
Responsiveness. Participants who agreed to receive a follow-up survey, completed a 
second questionnaire after three months. Two global perceived effect (GPE) questions 
and the change score for work ability were used to evaluate responsiveness. Change in 
health was assessed with a single item asking respondents to rate their change in health 
(both physical and mental) compared to baseline (-5 = much worse, 0 = no change, 5 
= much better). Respondents were dichotomized in two ways: those who deteriorated 
(-5- -1) versus all others and those who improved (1 - 5) vs all others. Change in job 
performance was assessed with a single item asking respondents to rate their change 
in job performance compared to baseline (-5 = much worse, 0 = no change, 5 = much 
better). Respondents were dichotomized in two ways: those who deteriorated (-5- 
-1) versus all others and those who improved (1 - 5) versus all others. Change in work 
ability was assessed as the difference in the self-rated work ability measured on a 0-10 
scale at baseline and 3 month follow-up. Again, respondents were dichotomized in two 
ways: those who deteriorated (-10- -1) versus all others and those who improved (1 - 10) 
versus all others. The mean change, SD of change and standardized response mean (SRM 
= mean change divided by SDchange) and Cohen’s effect sizes (ES = mean change scores 
divided by the SDbaseline) were calculated for the WRFQ 2.0 subscales and total score for 
each group (changed versus not changed). It was hypothesized that respondents who rate 
a positive/negative change in health, job performance or work ability will also have a 
positive/negative change in their WRFQ 2.0 score. Correlations between the change score 
of each subscale and the total scale to both global measures of change (health and job 
performance) and the work ability change score were calculated. Correlations around 0.2-
0.3 were hypothesized, because it was expected that a large part of the participants will 





A total of N=560 participants completed the WRFQ 2.0 and were included in the analyses. 
After a quality check, N=7 participants were excluded because they reported that 
response anchors were missing for a group of items in the online questionnaire, leaving a 
final set of N=553 participants. All of them were at work and almost 90% reported a good 
to excellent health measured with the general health question (SF-12). A total of N=275 
participants completed an extended version of the questionnaire. Table 1 shows the 
sample characteristics. Compared to the general working population in the Netherlands, 
females were underrepresented [44]. The distribution of education is fairly representative 
for the Dutch working population, although the current sample comprises slightly more 
higher educated workers. 
Table 1 – Sample description
Total Male Female
N=553 N=388 (70.2%) N=165 (29.8%)
Age in years, mean (SD) 45.1 (10.6) 45.1 (10.5) 45.2 (10.8) 
Education, N (%)
Low 77 (13.9%) 75 (19.3%) 2 (1.2%)
Middle 215 (38.9%) 164 (42.3%) 51 (30.9%)
High 247 (44.7%) 140 (36.1%) 107 (64.8%)
Main wage earner, N (%)
Yes 410 (74.1%) 340 (87.6%) 70 (42.4%)
No 69 (12.5%) 15 (3.9%) 54 (32.7%)
Equal with partner 69 (12.5%) 30 (7.7%) 39 (23.6%)
Job type, N (%)
Manual 156 (28.2%) 156 (40.2%) 0 (0.0%)
Non-manual 257 (46.5%) 179 (46.1%) 78 (47.3%)
Both manual and non-manual 5 (0.9%) 3 (0.8%) 2 (1.2%)
Unknown 135 (24.4%) 50 (12.9%) 85 (51.5%)
Working hours/week, mean (SD) 38.4 (8.6) 40.3 (7.8) 33.7 (8.7)
WAI overall-item*, mean (SD)
(scale 0-10)
7.6 (1.5) 7.8 (1.4) 7.3 (1.8)
WAI physical demands*, mean (SD)
(scale 1-5)
2.4 (1.3) 2.2 (1.2) 2.8 (1.6)
WAI mental demands*, mean (SD)
(scale 1-5)
2.3 (1.1) 2.1 (1.0) 2.8 (1.3)




N=553 N=388 (70.2%) N=165 (29.8%)
SF-12 1 overall item*
Very good N (%) 152 (27.7%) 106 (27.6) 46 (27.9)
Good N (%) 281 (51.2) 196 (51.0) 85 (51.5)
Fair N (%) 55 (10.0%) 37 (9.6) 18 (10.9)
Poor N (%) 3 (0.5) 2 (0.5) 1 (0.6)
Total Male Female
Extended survey N=275 (N=211) (N=64)
EWPS, mean (SD) ‡
(Scale 0-100) 
17.3 (10.1) 17.1 (10.0) 18.1 (10.6)
Need for Recovery, mean (SD)
(scale 0-100)
26.4 (28.7) 26.2 (28.9) 27.1 (28.0)
Fatigue (CIS-8), mean (SD)
(Scale 7-56)
20.3 (10.6) 19.6 (10.5) 22.5 (10.7) 
SF-12 1 overall item†
Excellent N (%) 46 (16.7%) 33 (15.9%) 13 (20.3%)
Very good N (%) 98 (35.6%) 75 (36.2%) 23 (35.9%)
Good N (%) 106 (38.5%) 80 (38.6%) 26 (40.6%)
Fair N (%) 21 (7.6%) 19 (9.2%) 2 (3.1%)
Poor N (%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
SF-12 Mental Comp.
Summary, mean (SD) §
51.5 (7.8) 51.9 (7.5) 50.1 (8.4)
SF-12 Physical Comp.
Summary, mean (SD) §
52.0 (6.1) 51.9 (6.2) 52.6 (5.9)
JCQ Decision latitude, mean (SD)
(scale 24-96)
72.6 (9.8) 72.4 (10.0) 73.5 (9.3)
JCQ Psychological job demands, 
mean (SD) (scale 12-48)
30.8 (5.3) 30.2 (5.2) 32.1 (5.4)
WIS, mean (SD)
(scale 1-4)
11.0 (3.0) 11.2 (3.1) 10.3 (2.6)
UWES, mean (SD)
(scale 0-6)
4.2 (1.2) 4.2 (1.2) 4.3 (1.1)
* Single item question, The number of respondents may vary due to missing values.
‡0= best possible score – 100= worst possible score
§Scale mean is 50
Abbreviations: WRFQ 2.0=Work Role Functioning Questionnaire 2.0, WAI=Work Ability Index, EWPS=Endicott 





All 32 items were included in an EFA. A combination of the scree plot, eigenvalues >1, 
factor loadings and interpretation of the factors revealed a four factor model. In order to 
reduce the number of items, additional analyses were performed. Items 1 and 27 were 
removed because they loaded lower than 0.50 on their own factor and higher than 0.30 on 
another factor. Item 20 was removed because it correlated higher than 0.8 with each other 
and other items in their factor, items 22 and 23 were kept based on their contribution 
to the construct. Although there were correlations lower than 0.2 for items 14-17 with 
three other items (9, 11 and new3), it was decided to keep these items based on construct 
considerations. Cronbach’s alphas were calculated for each factor. Finally, based on alpha-
if-item-deleted, items 6 and 13 were deleted from its factor, resulting in a final item set of 
27 items divided over four factors. The final results of the factor analyses are presented 
in Table 2. The new subscales are work scheduling & output demands (WSOD), physical 
demands (PD), mental & social demands (MSD), and flexibility demands (FD) comprising 
the new items.
Reliability
Cronbach’s alphas were calculated for each subscale and the total scale to explore the 
internal consistency. All alphas were high (0.91-0.96). The statistical software SPSS uses 
listwise deletion for calculating alphas. Therefore the analyses were also performed in 
Stata, but no large differences were found. Table 3 presents the results based on SPSS.
For the calculation of the ICC scores, a subsample completed the questionnaire twice with 
a one week interval. Participants that reported being absent from work in the past four 
weeks were excluded from the analyses, leaving a subsample of N=113. 
For the WRFQ 2.0 total score an ICC of 0.66 (95%CI: 0.54-0.76) was calculated. The ICCs 
for the subscales were respectively: WSOD=0.63; PD=0.82; MSD=0.61 and FD=0.29. The 
standard error of measurement (SEM) for the WRFQ 2.0 total score was 7.89. The SEMs 
for the subscales were respectively: WSOD=13.22; PD=7.51; MSD=8.69 and FD=14.94. 
A scatterplot revealed large change scores on the new items for a small number of 
participants (N=6 with a change score ≥75). The missing anchors could have caused a 
reversed scoring, producing large change scores. Exploration of the data without these 
outliers revealed a much higher ICC for this scale (and total scale), closer to the ICCs of the 
other scales. 
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Get going easily at the beginning of the workday WRFQ2 .525 .344 .245 .075
Start on your job as soon as you arrived at work WRFQ3 .581 .384 .320 .105
Do your work without stopping to take extra breaks 
or rests
WRFQ4 .601 .280 .279 .057
Stick to a routine or schedule WRFQ5 .705 .359 .096 .155
Work fast enough WRFQ7 .777 .168 .164 .230
Finish work on time WRFQ8 .717 .158 .113 .263
Do your work without making mistakes WRFQ9 .738 .286 .058 .254
Satisfy the people who judge your work WRFQ10 .755 .229 .089 .257
Feel a sense of accomplishment in your work WRFQ11 .691 .226 .077 .164
Feel you have done what you are capable of doing WRFQ12 .704 .219 .202 .216
Lift, carry, or move objects at work weighing more 
than 10 pounds
WRFQ14 .150 .120 .851 .046
Sit, stand, or stay in one position for longer than 15 
minutes while working
WRFQ15 .151 .188 .811 .146
Repeat the same motions over and over again while 
working
WRFQ16 .182 .173 .844 .155
Bend, twist, or reach while working WRFQ17 .096 .177 .872 .100
Use hand-held tools or equipment (for example, 
a phone, pen, keyboard, computer mouse, drill, 
hairdryer or sander)
WRFQ18 .255 .248 .648 .245
Keep your mind on your work WRFQ19 .354 .772 .190 .133
Do work carefully WRFQ21 .412 .678 .193 .255
Concentrate on your work WRFQ22 .340 .825 .143 .198
Work without losing your train of thought WRFQ23 .325 .833 .156 .164
Easily read or use your eyes when working WRFQ24 .255 .701 .192 .226
Speak with people in-person, in meetings or on the 
phone
WRFQ25 .211 .578 .252 .287
Control your temper around people when working WRFQ26 .293 .568 .265 .304
Set priorities in my work New 1 .203 .269 .118 .796
Handle changes in my work New 2 .190 .202 .254 .747
Process incoming information, for example e-mails, 
in time
New 3 .220 .092 -.004 .827
Perform multiple tasks at the same time New 4 .270 .210 .137 .804
Be proactive, show initiative in my work New 5 .247 .270 .232 .743
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.
Bold values indicate the items grouped together
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Work scheduling & 
Output demands 
(WSOD)
545 (8) 81.8 (19.8) 5-100 0 (0.0%) 88 (16.1%) 0.92
Physical demands 
(PD)
381 (172) 87.1 (19.6) 0-100 1 (0.3%) 185 (48.6%) 0.92
Mental & Social 
demands (MSD)
543 (10) 85.2 (17.5) 0-100 1 (0.2%) 154 (28.4%) 0.93
Flexibility 
demands (FD)
519 (34) 84.0 (20.7) 0-100 10 (1.9%) 153 (29.5%) 0.91
Total score 535 (18) 84.2 (15.8) 5.8-100 0 (0.0%) 45 (8.4%) 0.96
Alphas calculated in SPSS (listwise deletion)
Descriptive statistics of WRFQ 2.0
Table 3 shows the mean scores per subscale. The physical demands scale has the highest 
scale scores (87.1, SD 19.6) and the work scheduling & output demands scale the lowest 
(81.8, SD 19.8). All subscales showed over 15% scoring at the ceiling, no floor effects were 
reported for any of the subscales. The total WRFQ 2.0 score showed no floor or ceiling 
effects. The physical demands subscale had the highest missing and ‘not applicable to my 
job’ scores.
 














Work scheduling & 
Output demands 
(WSOD)
82.7 (22.5) 84.1 (17.7) 82.7 (19.0) 73.7 (23.7)
Physical demands (PD) 81.8 (20.6) 93.0 (15.8) 88.8 (17.9) 74.7 (26.7)
Mental & Social 
demands (MSD)
86.8 (21.5) 86.8 (14.5) 86.5 (15.6) 75.6 (25.3) 
Flexibility demands (FD) 83.7 (27.2) 86.5 (17.2)  84.9 (20.0) 76.1 (24.8) 
Total score 84.1 (18.9) 86.8 (12.8) 85.2 (14.7) 75.5 (21.5)
In Table 4, WRFQ 2.0 scores are presented for job type (manual versus non-manual) and 
self reported health (good to excellent versus poor to fair health). The workers with self 
reported ‘poor to fair’ health scored lower work functioning in comparison with the 
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workers who reported ‘good to excellent’ health. Workers with non-manual jobs reported 
slightly higher scores than workers with manual jobs on the WRFQ 2.0 total score and 
subscales, indicating slightly better work functioning.
Construct validity by hypotheses testing
Hypotheses regarding the correlation of the WRFQ with several constructs were formulated 
and tested. 
Table 5 – Correlations WRFQ and other constructs (N=275)
Total score WSOD PD MSD FD
Total score - 0.906 0.683 0.890 0.851
WSOD 0.906 - 0.460 0.675 0.668
PD 0.683 0.460 - 0.520 0.473
MSD 0.890 0.675 0.520 - 0.766
FD 0.851 0.668 0.473 0.766 -
EWPS* -0.493 -0.433 -0.243 -0.466 -0.468
Health (SF-1) † -0.267 -0.236 -0.309 -0.246 -0.157
WAI (overall item) 0.468 0.380 0.385 0.421 0.415
WAI physical demands -0.313 -0.215 -0.536 -0.212 -0.199
WAI mental demands -0.411 -0.340 -0.369 -0.378 -0.297
UWES 0.304 0.229 0.332 0.290 0.234
WIS -0.205 -0.168 -0.233 -0.142 -0.153
* hypothesis 1 confirmed
† hypothesis 2 partly confirmed
Abbreviations: WSOD=work scheduling and output demands, PD=physical demands, MSD=mental and 
social demands, FD=flexibility demands, EWPS=Endicott work productivity scale, WAI=Work Ability Index, 
UWES=Utrecht work engagement scale, WIS=work involvement scale
Correlations WRFQ and other constructs
Table 5 shows the correlations of the WRFQ and several other constructs. The EWPS and 
WRFQ were moderately correlated (-0.493 for the overall score), confirming hypothesis 1. 
Weak correlations were found between the WRFQ scores (total and subscale) and overall 
general health, partly confirming hypothesis 2.
Differences between groups
Table 6 shows the results of the comparisons between several groups on their WRFQ 
scores. Workers with respectively low mental health or low physical health had lower 
work functioning scores in comparison with workers with high mental or physical health, 
confirming hypotheses 3 and 4. Workers with respectively a low need for recovery or a 
low fatigue reported better work functioning than workers with higher levels of need for 
recovery or fatigue, both hypotheses 5 and 6 were confirmed.
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 Workers with a high level of decision latitude reported better work functioning than 
workers with low decision latitude and workers with a high level of psychological job 
demands reported lower work functioning, in line with hypotheses 7 and 8. In figure 
1, the WRFQ scores of the four groups based on the combined job type and health are 
presented (manual/good health N=84; manual/poor health N=10; non-manual/good 
health N=158; non-manual/poor health N=11). Both groups with low health reported 
lower work functioning than the two groups with good health. The manual/poor health 
group had the lowest scores on three scales including the PD scale, confirming hypothesis 
9. On the FD scale, the non-manual/poor health groups had the lowest score. 
Table 6 – Comparing means
WSOD (sd) PD (sd) MSD (sd) FD (sd) Total (sd)
SF-12-MCS* Low (N=80) 78.4 (16.3) 81.8 (25.5) 77.7 (17.8) 84.0 (17.0) 80.2 (15.5)
High (N=190) 86.9 (16.3) 91.4 (12.1) 90.0 (13.8) 90.1 (12.1) 89.1 (11.7)
P value <0.001 0.001 <0.001 0.001 <0.001
SF-12-PCS* Low (N=71) 78.4 (19.4) 73.5 (24.2) 80.8 (20.5) 84.1 (17.8) 80.0 (17.4)
High (N=199) 86.4 (15.3) 94.0 (10.3) 88.4 (13.6) 89.8 (12.1) 88.8 (11.0)
P value 0.001 <0.001 <0.001 0.004 <0.001
NFR† Low 89.9 (14.8) 92.1 (13.7) 89.3 (15.4) 90.0 (13.2) 90.3 (11.9)
Medium 84.3 (17.1) 90.8 (15.7) 88.8 (14.2) 89.3 (14.0) 87.5 (12.6)
High 79.4 (17.6) 83.1 (21.3) 80.9 (17.9) 85.1 (16.3) 81.8 (15.6)
Total 84.3 (17.1) 88.6 (17.7) 86.3 (16.3) 88.1 (14.7) 86.4 (13.8)
P value <.001 0.009 <.001 0.061 <0.001
Fatigue† Low 91.1 (12.3) 93.6 (11.9) 90.3 (15.8) 97.1 (11.8) 91.6 (11.1)
Medium 85.9 (13.0) 90.3 (13.4) 88.4 (13.6) 88.3 (13.2) 87.8 (10.3)
High 75.0 (21.0) 80.8 (23.7) 78.6 (18.9) 83.6 (18.1) 79.0 (16.7)
Total 84.1 (17.2) 88.4 (17.8) 85.9 (17.0) 88.0 (14.8) 86.3 (14.0)
P value <0.001 <0.001 <0.001 0.001 <0.001
DL† Low 81.2 (20.2) 81.1 (22.9) 83.7 (20.9) 87.6 (17.8) 83.1 (17.7)
Medium 83.5 (18.2) 92.8 (10.6) 86.4 (15.5) 87.1 (14.5) 86.7 (12.4)
High 88.2 (10.7) 93.6 (12.2) 88.0 (13.1) 89.6 (11.3) 89.4 (9.5)
Total 84.3 (17.1) 88.6 (17.7) 86.0 (16.9) 88.1 (14.7) 86.4 (13.9)
P value 0.019 <0.001 0.208 0.468 0.009
PsD† Low 87.2 (15.5) 90.2 (14.6) 91.0 (10.3) 91.6 (9.6) 89.9 (9.4)
Medium 83.7 (20.2) 89.9 (15.6) 84.6 (19.8) 87.0 (18.6) 85.5 (17.0)
High 81.9 (16.4) 86.2 (21.3) 82.3 (18.5) 85.7 (15.2) 83.7 (14.4)
Total 84.1 (17.2) 88.5 (17.8) 85.8 (17.0) 88.0 (14.8) 86.2 (13.9)
P value 0.096 0.362 0.001 0.016 0.007
*Split at population mean (50)
†Split at tertiles
Abbreviations: WSOD=work scheduling and output demands, PD=physical demands, MSD=mental and social 
demands, FD=flexibility demands, MCS=mental component score, PCS=physical component score, NFR=need 
for recovery, DL=decision latitude, PsD=psychological job demands
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Table 7 shows the WRFQ scores for several age groups. Although the younger age groups 
showed better work functioning the differences are not significant, therefore hypothesis 
10 is not confirmed.
Table 7 – Differences between known Age groups in WRFQ scores (ANOVA)









Work scheduling & 
Output demands 
(WSOD)
85.5 (14.2) 84.7 (18.6) 84.4 (17.5) 80.0 (20.3) 0.513
Physical demands (PD) 90.4 (15.8) 89.8 (17.1) 86.6 (19.2) 83.9 (24.3) 0.468
Mental & Social 
demands (MSD)
87.6 (13.8) 88.6 (13.7) 83.4 (20.7) 83.8 (19.4) 0.177
Flexibility demands 
(FD)
90.3 (13.8) 89.5 (14.4) 86.9 (15.27) 83.5 (15.6) 0.116
Total score 87.8 (11.1) 87.6 (13.2) 85.6 (15.4) 82.3 (17.9) 0.255
Figure 1 – Differences between groups in WRFQ scores: Combined Work and Health
1 2 3 4
manual/good health manual/poor health non-manual/good health non-manual/poor health Total
WSOD 85,6589 67,1250 84,7186 74,1477 83,8985
PD 86,2500 66,1111 94,1369 75,3571 88,4876
MSD 89,3141 68,9286 86,2643 73,3766 86,0402
FD 90,4112 82,2222 87,7215 78,0682 87,9134






















1= work scheduling and output demands (WSOD); 2= physical demands (PD); 3= mental and social demands 
(MSD); 4= flexibility demands (FD); 5=Total score
Exploratory analyses
Correlations WRFQ and other constructs
Table 5 shows the correlations of the WRFQ and other constructs, such as work ability, 
work engagement and work involvement. The overall WAI item correlated 0.468 with the 
WRFQ score. The two other WAI items also demonstrated moderate correlations with the 
WRFQ total score and several subscales. The UWES and WIS showed weak correlations 




A comparison of WRFQ scores for job type (manual vs. non-manual jobs) was made. 
Only for the physical demands a significant difference was visible, with low scores on the 
physical demands for workers with a manual job. The other scales showed only small, non-
significant differences.
Responsiveness
A total of N=98 participants completed the 3 month follow-up questionnaire. Participants 
were classified based on the three measures of change. A large majority of the participants 
reported no change on all three measures of change, resulting in very small groups that 
reported change.
 For change in health, a total of 20 participants reported an improvement in health of at 
least one point. However this was not reflected in the WRFQ 2.0 total change score (-1.20, 
SD=9.8). The SRM and ES were respectively -0.12 and -0.09. A total of six participants 
reported a decrease in health of at least one point, which was reflected in the total WRFQ 
2.0 total change score of -9.54 (SD=7.5). The SRM and ES were respectively -1.27 and -0.79. 
The correlation between the WRFQ 2.0 total change score and the GPE health was close to 
zero (0.01).
 The same trend is observed for changes in job performance. A total of 17 participants 
reported an improvement of at least one point, the mean WRFQ 2.0 change score for this 
group was -2.08 (SD=8.3). The SRM and ES were respectively -0.25 and -0.18. A total of 
eight participants reported a decrease in job performance of at least one point, which 
was reflected in the total WRFQ 2.0 change score of -6.26 (SD=12.1). The SRM and ES were 
respectively -0.53 and -0.27. The correlation between the WRFQ 2.0 change score and the 
GPE job performance was close to zero (0.03).
 For change in work ability, a total of 26 participants reported an improvement of at 
least one point, the mean WRFQ 2.0 change score for this group was 3.32 (SD=10.6). The 
SRM and ES were respectively 0.31 and 0.20. A total of 30 participants reported a decrease 
in work ability of at least one point, the mean WRFQ 2.0 change score for this group was 
-0.861.33 (SD=9.8). The SRM and ES were respectively -0.09 and -0.06. The correlation 
between the WRFQ 2.0 change score and the GPE work ability was 0.18.
Discussion
The final WRFQ 2.0 is a brief questionnaire that consists of 27 items and scores are easily 
interpreted as percentages of time on a scale from 0 to 100. The WRFQ 2.0 has four 
subscales and shows very good internal consistency, moderate test-retest reliability, 
good construct validity and moderate responsiveness in this working sample. The total 
score and the subscales show no floor effects, but do show ceiling effects. Ten hypotheses 
were formulated and tested. A total of 9 hypotheses were (partly) confirmed, providing 
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evidence for the construct validity of the WRFQ. Relationships with several other 
constructs were explored, without pre-defined hypotheses. This provided additional 
insight into the construct the WRFQ aims to measure. The results show that the WRFQ 
was able to distinguish between groups with different levels of self-rated general health, 
mental health, physical health, fatigue, need for recovery and between workers with 
manual and non-manual jobs. Different levels of decision latitude and psychological job 
demands showed different scores on the WRFQ in the expected directions, although not 
all differences were significant.
 The measurement properties were similar to earlier results with other translated 
WRFQ versions [13,14]. The main difference is the addition of the new subscale (flexibility 
demands) developed during the cross-cultural adaptation of the questionnaire to Dutch 
[15]. The final WRFQ 2.0 was extended with five new items representing new work 
practices; five original items were removed. These changes also affected the original 
factor structure, which was adapted in the final version. Earlier versions do not contain 
this subscale.
 In the current validation study, the general working population was included. It is a 
prerequisite to validate a questionnaire in the population in which it will be used and for the 
intended purposes. Although the questionnaire was originally developed for a population 
of workers with health problems [2], it is important to validate the questionnaire in the 
general working population if the WRFQ 2.0 is to be used as a monitoring or surveillance 
instrument in this population. This, however, may imply that the population is rather 
healthy. 
 The WRFQ 2.0 showed ceiling effects. This could indicate that the questionnaire is 
not performing optimal in differentiating between workers with good work functioning. 
However, it could also be due to the relative healthy population included in this study. 
Almost 90% of the participants reported a good, very good or excellent self-rated health. 
In contrast with the participants that reported poor to fair health, a difference of 10 
points in the WRFQ 2.0 score was identified, indicating that the questionnaire is able to 
discriminate between these two groups, especially since the SEM for the total score was 
a little under 8 points. Further studies comparing other groups, on for example health 
status, are needed to evaluate the ability of the WRFQ 2.0 to differentiate between groups 
and establish correlations with other related constructs.
 The test-retest reliability of the total WRFQ 2.0 score and three subscales were moderate 
and for the new flexibility demands low. This means that the questionnaire is considered 
reliable for use on group level. The low scores for the flexibility demands scale might be 
explained by the fact that for some participants the anchors were not visible. Exploration 
of the data without outliers revealed ICC scores closer to the ICC of the other scales. 
 It is interesting to note, that the correlation between the WRFQ scores and the general 
health question of the SF-12 is weak. This may indicate that the WRFQ score is only 
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marginally determined by health status. However, this may also be due to the relative 
healthy population included in this study. 
 The WRFQ total score has a moderate correlation with the EWPS [18], a comparable 
instrument. This indicates that these two questionnaires do measure a related construct, 
but not the same construct. Although both instruments were designed to measure a 
broad construct in a broad population, the EWPS is often used in populations with mental 
health problems [4]. The measurement properties of the EWPS in other populations are 
not known. The WRFQ total score is also moderately correlated with the overall work ability 
item of the Work Ability Index [34], measuring the current work ability compared with 
the life time best. Again, this indicates that the WRFQ is measuring a related, but different 
construct than work ability.
 The WRFQ has a weak correlation with work engagement and work involvement, 
indicating that there is no direct relation between these constructs and work functioning. 
It might be possible that these motivational constructs serve as moderators. Further 
longitudinal research is needed to explore the relationships between these constructs.
 Although a trend was observed with younger workers reporting better work 
functioning, no significant differences were observed when compared to older workers. 
These results may indicate that work functioning is not explained by chronologic age. It 
would be interesting to examine how work functioning is related to other definitions of 
age, for example by performance based or functional age [45]. This definition of age is 
operationalized based on individual variations in abilities and functioning. 
 De Vet et al. [40] describe three important uses of instruments: diagnosis (or 
discriminative ability), evaluation (for example of therapy) and prediction of future course. 
The current study showed that the WRFQ is able to differentiate between several subgroups 
(e.g. mental health, physical health, need for recovery, fatigue) indicating the instruments 
discriminative ability. A prerequisite for evaluative purposes is good responsiveness. 
 Responsiveness was assessed using three global measures of perceived change. Due 
to the relative stable and healthy population and the lack of an intervention, the number 
of workers who reported change was very small. A self-rated improvement in health, job 
performance and work ability was not reflected in the WRFQ 2.0 change scores, which 
were close to zero. The WRFQ 2.0 performed better in detecting deterioration, especially 
for changes in health and job performance. It is not surprising that in this relatively healthy 
sample the WRFQ 2.0 performs better in measuring deterioration than improvement, 
since a ceiling effect was observed. The observed results could also be due to the low 
number of participants in the change groups. According to Terwee et al. [17], a sample of 
at least 30 participants is required for each change group to obtain fair methodological 
quality, and 50 participants for good quality [17]. A similar method was used in another 
study to assess responsiveness of health-related work functioning measures [5]. However, 
it is recommended to include participants who are expected to change over time, for 
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example after an intervention. Further research is needed to evaluate the responsiveness 
of the WRFQ 2.0.
 This is the first study to evaluate the construct validity of the WRFQ in the general 
working population. In addition, it is one of the first studies to explore the relationship 
between the construct of health-related work functioning and other constructs such 
as health status, job content, work productivity, work ability and work engagement. A 
relatively healthy population was included. Although the sample sizes in the subgroup 
analyses were small, the samples were large enough to establish good methodological 
quality based on the COSMIN checklist [17]. A strength of this study is the systematic 
approach described by the COSMIN taxonomy. 
In sum, the WRFQ 2.0 is a reliable and valid instrument to measure health-related work 
functioning in the general working population. Almost all hypotheses were confirmed, 
providing evidence for the construct validity of the Work Role Functioning Questionnaire 
2.0 (WRFQ) in the general working population. The WRFQ showed very good measurement 
properties for use on a group level. More information is needed for its use on the individual 
level, e.g. for monitoring individuals over time. In addition, further research in larger 
samples is needed to investigate the ability of the WRFQ to predict the future course of 
health-related work functioning, test-retest reliability, responsiveness, and to evaluate 
the measurement properties in other populations (e.g. female workers and workers 
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Introduction: To help workers to stay at work in a healthy productive and sustainable 
way and for the development of interventions to prevent reduced work functioning, it is 
important to have insight in prognostic factors for successful work functioning. The aim 
of this study is to identify prognostic factors for successful work functioning in a general 
working population.
Methods: A longitudinal study was conducted among the working population. Work 
functioning was assessed with the Work Role Functioning Questionnaire 2.0 (WRFQ). The 
total score was categorized as follows: 0-90; >90 ≤95; and >95-100 (defined as ‘successful 
work functioning’). Ordinal logistic regression analyses were performed to examine 
bivariate relationships between potential prognostic factors and the dependent variable 
(successful work functioning) to identify potential prognostic factors for the multivariate 
models (p<0.10). A stepwise introduction of the variables was used in the multiple ordinal 
regression analyses. 
Results: Baseline work functioning and work ability were significant prognostic factors for 
successful work functioning at three month follow-up. No prospective associations were 
identified for psychological job demands and supervisor social support with successful 
work functioning.
Discussion: To our knowledge this is the first longitudinal study to identify prognostic 
factors for successful work functioning in the general working population. High work 
ability is predictive for future successful work functioning, independent of baseline work 
functioning. 
Keywords: work functioning; occupational epidemiology; working population; job 
content; prognostic factors




Due to demographic, political and social changes in Western European countries (i.e., 
the ageing workforce, a shift from a work compensation model to a work participation 
model, the increase of retirement age and advances in medical treatment) more workers 
with a health problem that may interfere with their ability to accomplish their work will 
likely participate in the labour force [1]. In view of the expected labor force shortages, the 
challenge is to help workers to stay at work in a healthy, productive and sustainable way.
 Research has shown that health conditions can impact functioning at work in several 
ways. For example, depressed workers reported greater experienced difficulties in time 
management, mental, interpersonal and output job demands [2,3]. Other research 
showed that poor health and more than one health conditions were associated with low 
work performance [4].
 Health-related work functioning (hereafter referred to as work functioning) is a 
construct developed to assess how workers with health problems are accomplishing their 
work. Work functioning is determined by the joint influence of work and health and is 
viewed as a continuum that varies from working successfully (i.e., the ability to meet all 
work demands for a given state of health) to work absence (i.e., the inability to meet all 
work demands given a state of health) [5,6]. Work functioning, therefore, goes beyond 
the dichotomy of being at work versus being absent from work and provides information 
about a workers’ actual functioning when present at work.
 To date, longitudinal studies identifying prognostic factors for successful work 
functioning in the general working population are lacking. Limited evidence is available 
from studies investigating other constructs or other populations. Wynne-Jones et al. [7] 
identified factors predicting future work performance (measured with a visual analogue 
scale for self-rated performance and the Stanford Presenteeism Scale (SPS-6)).The 
authors found that individuals with increased psychological distress and poor perceived 
workplace management reported reduced performance. The authors did not find any 
significant associations between objective workplace characteristics and performance. 
Another study examined successful return to work in a population recovering from carpal 
tunnel surgery. The authors identified predictors for successful work functioning after 
return to work [8] and found baseline work functioning (before surgery), self-efficacy 
and a supportive organization to be predictive for successful work functioning at six 
months after return to work. Lerner et al. [9] studied the impact of work stressors on work 
performance measured with the work limitations questionnaire (WLQ) in a population 
with depression. They found that decreased depression symptom severity and a change 
in general physical health were predictive for an improvement in work limitations in one 
or more of the WLQ scales.
 To help workers to stay at work in a healthy, productive and sustainable way and for 
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the development of interventions to prevent reduced work functioning, it is important 
to have insight in prognostic factors for successful work functioning. Therefore, the study 
aims to identify prognostic factors, measured at baseline, for successful work functioning 
at follow-up in a general working population.
Methods
A longitudinal study was conducted among the working population. Participants 
were recruited via several companies and organizations in various work settings in the 
Netherlands, via advertisements in a regional newspaper and online. The study consisted 
of a baseline measurement and a 3-month follow-up measurement. The inclusion criteria 
were: aged between 18 and 64 years and working at least 12 hours per week (in the 
past four weeks). Exclusion criteria were: 1) not able to read and understand Dutch (the 
language of the questionnaire), 2) being pregnant, or 3) having plans to stop working 
within six months (for example due to retirement). All participants with a WRFQ 2.0 total 
score at follow-up were included in the analyses (N=98). According to the Medical Ethics 
Committee of the University Medical Center Groningen no ethical approval was required. 
All participants provided informed consent. 
Dependent variable 
Work functioning. Work functioning was assessed with the Work Role Functioning 
Questionnaire (WRFQ) 2.0 [6,10]. The WRFQ 2.0 measures the perceived difficulties 
in meeting work demands among workers given their physical health or emotional 
problems. It consists of 27 items, divided into four subscales: work scheduling & output 
demands, physical demands, mental & social demands, and flexibility demands. In 
addition, a total score can be calculated. All items have to be answered on a five-point 
scale from 0=difficult all the time (100%), 1=difficult most of the time, 2=difficult half 
of the time (50%), 3=difficult some of the time, 4=difficult none of the time (0%). There 
is a response option ‘Does not apply to my job’. The total score is calculated by adding 
all answers, dividing by the number of items not missing and then multiplied with 25 
to obtain percentages between 0 and 100, with higher scores indicating better work 
functioning. The scores on ‘Does not apply to my job’ were transformed to missing values. 
If 20% or more items were missing, the scale score was set to missing. The WRFQ 2.0 scores 
are positively skewed to the right, both at baseline and 3 month follow-up: baseline mean 
86.2, SD 12.2, range 37.5-100; 3 month follow-up mean 87.0, SD 11.1, range 37.5-100. The 
total score was categorized as follows: 0-90 ‘working, but only able to meet the demands 
of the job less than 90% of the time’ (N=53); >90 ≤95 ‘good work functioning’ (N=18); and 
>95-100 ‘successful work functioning’ (N=27). In an earlier study, the cut-off value of 90 
was used for successful work functioning [8], however, this was employed in a return to 
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work population after carpal tunnel release surgery. To be able to distinguish between 
good work functioning and successful work functioning the cut-off value was set at >95 
for this study.
Independent variables
Health status. The physical component score (PCS-12) and the mental component score 
(MCS-12) of the Short Form-12 (SF-12) were measured at baseline [11,12]. The 12 items were 
scored and transformed to a mean of 50 and a standard deviation of 10, with higher scores 
reflecting better health (range 0-100). Scores were then dichotomized at the population 
mean of 50. Fatigue was assessed with the ‘subjective experience of fatigue’ subscale 
of the Checklist Individual Strength (CIS) [13,14]. This 8-item subscale was designed to 
measure ‘severity of fatigue’. The items are scored on a seven-point Likert scale (1=yes, that 
is true to 7=no, that is not true), with low scores indicating low fatigue (range 7-56). This 
scale was dichotomized at 35, a cut-off value for severe fatigue [13,15,16].
Work. Job content was measured with four subscales of the Job Content Questionnaire 
(JCQ) [17-19], psychological job demands (PsD) (range 12-48), decision latitude (DL) (range 
24-96), supervisor social support (SS) (range 0-16) and coworker social support (CS) (range 
0-16). The four scales were dichotomized at the median (DL=76;SS=12;CS=12and PsD=32). 
The 9-item version of the Utrecht Work Engagement Scale (UWES) was included to assess 
work engagement [20]. Work engagement is described as a positive, fulfilling work-related 
(persistent) state of mind that is characterized by vigor, dedication and absorption [20]. 
The items are rated on a seven-point Likert scale from 0=never to 6=always, a total score 
was calculated by taking the mean of all items [21] (range0-6) and was dichotomized at 
4.66 to differentiate between low-moderate and high-very high [21].
Work ability. The single item “current work ability compared with the life time best” – with a 
possible score of 0=completely unable to work to 10=work ability at its best – of the Work 
Ability Index (WAI) was included as a self-assessed measure of ability to work [22,23]. A 
correlation of 0.49 was calculated between this item and work functioning in this sample, 
indicating that although both measures are related they are not measuring the same 
construct. The score was dichotomized at a WAI score of 8 [23].
Covariates
Age and education level were measured. Education was categorized as high (higher 
vocational and university), medium (high school and intermediate vocational) and low 
(lower vocational, elementary school and no finished education).
Statistical analyses. A non-response analysis was performed to identify significant 
differences in respondents versus non-respondents scores (t-tests). Ordinal logistic 
regression analyses were performed to examine the bivariate relationships between 
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potential prognostic factors (both continuous and dichotomized) and the dependent 
variable (successful work functioning) to identify potential prognostic factors for the 
multivariate models (p<0.10). A stepwise introduction of the variables was used in the 
multiple ordinal regression analyses. Baseline work functioning (continuous variable) 
was included in all steps and models. First the continuous variables were included in the 
analyses. The first step included the significant health status variables (mental/physical 
health and fatigue; model 1). In the second step, the significant work variables were added 
(work engagement, job content; model 2), and in the third step, work ability was added 
(model 3). Odds ratios and 95% confidence intervals were calculated. Additional analyses 
were conducted by including all potential prognostic factors as dichotomous variables 
(with the exception of baseline work functioning and age which were used as continuous 
variables), to simplify interpretation. All analyses were performed using SPSS 18.
Results





Age in years, mean (SD) 44.6 (10.9) 42.1 (11.3)
Gender*
Male, N (%) 54 (55.1%) 78 (89.7%)
Female, N (%) 44 (44.9%) 9 (10.3%)
Education*
Low N (%) 6 (6.1%) 10 (11.5%)
Middle N (%) 18 (18.4%) 47 (54.0%)
High N (%) 73 (74.5%) 30 (34.5%)
WRFQ 2.0 total score (baseline), mean 
(SD)
86.2 (12.2) 87.0 (14.3)
Mental health 50.7 (8.4) 52.1 (7.6)
Physical health 51.7 (6.6) 52.1 (6.3)
Fatigue 21.2 (10.2) 20.6 (11.4)
Psychological job demands 32.1 (5.2) 29.9 (5.3)
Decision latitude 75.4 (9.5) 72.1 (9.9)
Supervisor social support 11.5 (2.2) 10.7 (2.3)
Coworker social support 12.4 (1.6) 11.8 (1.7)
Work engagement 4.2 (1.1) 4.3 (1.1)
Work ability 7.9 (1.5) 8.0 (1.5)
* means differ significant in t-test (p<0.05)




Of the 275 baseline participants, N= 185 (67%) participants provided their (e-mail) 
address for the follow-up questionnaire. Of those, N= 98 participants completed the 
questionnaire (response rate of 53%) and a WRFQ total score was calculated. As Table 1 
shows, no significant differences were found between respondents and non-respondents 
for age, WRFQ total score, health status, fatigue, work ability and work engagement at 
baseline. For level of education and gender, significant differences were found (p<0.001), 
with respondents being higher educated and more likely to be female.
Bivariate analyses 
 Mental health, fatigue, decision latitude, work engagement, work ability and work 
functioning at baseline were prospectively associated with successful work functioning 
at three month follow-up (p<0.10, Table 2). Physical health, and job characteristics (except 
decision latitude), education and age were not prospectively associated with future 
successful work functioning.
 When variables were treated as dichotomous variables, mental and physical health, 
fatigue, work ability, work engagement and coworker social support at baseline were 
all prospectively associated with successful work functioning at three month follow-up 
(p<0.10, Table 2). Job characteristics (except coworker social support), education and age 
were not prospectively associated with future successful work functioning.
Table 2 –Baseline predictors for work functioning at 3 months






(Beta) Std error p value
Mental health .120 .034 .000 1.338 .464 .004
Physical health .041 .031 .191 .885 .464 .056
Fatigue -.096 .024 .000 1.121 .677 .098
Psychological job 
demands
.028 .038 .461 -.075 .396 .850
Decision latitude .048 .022 .029 .510 .392 .193
Supervisor social support .125 . 091 .168 .486 .398 .222
Coworker social support .186 .124 .133 .798 .409 .051
Work engagement .673 .210 .001 1.102 .410 .007
Work ability 1.060 .229 .000 1.774 .429 .000
WRFQ baseline .175 .036 .000
Age .003 .018 .870
Education (low) .306 .802 .703
Education (middle) .457 .496 .358
(Bold = significant at p<0.10)
Chapter 6
112
Table 3 – Multiple ordinal logistic analyses --Baseline predictors (continuous) for successful 
work functioning at 3 months
Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI
WRFQ baseline 1.16 (1.07-1.24) 1.16 (1.08-1.25) 1.16 (1.07-1.25)
Mental health 1.06 (0.98-1.15) 1.04 (0.96-1.13) 1.02 (0.93-1.11)
Fatigue 0.95 (0.90-1.00) 0.96 (0.91-1.01) 0.99 (0.94-1.05)
Decision latitude 1.02 (0.96-1.07) 1.00 (0.94-1.06)
Work engagement 1.41 (0.84-2.37) 1.29 (0.76-2.20)
Work ability 2.07 (1.22-3.49)
(Bold = significant at p<0.05)
Successful work functioning 
Table 3 shows the results for the continuous prognostic variables. When mental health 
and fatigue were introduced in model 1, only baseline work functioning was prospectively 
associated with successful work functioning (Odds Ratio (OR) =1.16, 95% confidence 
interval (95% CI) 1.07-1.24). When work engagement and decision latitude were added 
(model 2), only baseline work functioning remains significantly associated with successful 
work functioning (baseline work functioning OR=1.16 (1.08-1.25). With the introduction 
of work ability in the final step (model 3), baseline work functioning (OR=1.16 (1.07-
1.25)), and work ability (OR=2.07 (1.22-3.49)) were prospectively associated with future 
successful work functioning.
Table 4 shows the results for the dichotomized prognostic factors. Only baseline work 
functioning is associated with successful work functioning in model 1 and 2 (model 1 
OR=1.19 (1.10-1.28); model 2 OR=1.21 (1.11-1.31)). With the introduction of work ability in 
the final step (model 3), baseline work functioning (OR=1.20 (1.10-1.31)) and work ability 
(OR=3.22 (1.10-9.36)) were predictive for future successful work functioning.
Running both analyses with continuous and dichotomized variables with only the 
significant variables (baseline work functioning and work ability) revealed very similar 
results (data not shown).
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Table 4 – Multiple ordinal logistic analyses --Baseline predictors (dichotomous) for successful 
work functioning at 3 months
Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI
WRFQ baseline (cont) 1.19 (1.10-1.28) 1.21 (1.11-1.31) 1.20 (1.10-1.31)
Mental health High (good) 2.08 (0.72-6.02) 1.43 (0.47-4.37) 1.24 (0.39-3.95)
Low (poor) 1.00 reference
Physical health High (good) 1.12 (0.40-3.66) 0.92 (0.27-3.12) 0.77 (0.21-2.73)
Low (poor) 1.00 reference
Fatigue Low 0.61 (0.12-3.21) 0.79 (0.14-4.46) 0.56 (0.10-3.08)
High 1.00 reference
Coworker support High 2.53 (0.94-6.85) 1.96 (0.72-5.33)
Low 1.00 reference
Work engagement High 2.60 (0.99-6.83) 1.65 (0.59-4.59)
Low 1.00 reference
Work ability High 3.22 (1.10-9.36)
Low 1.00 reference
(Bold = significant at p<0.05)
Discussion
This prospective, longitudinal study showed that baseline work functioning and work 
ability were significant prognostic factors for successful work functioning at three month 
follow-up (work ability both as continuous variable and dichotomized). High work 
ability was prospectively associated with future successful work functioning, as was high 
baseline work functioning. No prospective associations were identified for psychological 
job demands, supervisor or co-worker social support, education or age with successful 
work functioning.
 Work ability, measured with the overall single item, was found to be predictive for 
future successful work functioning. This item asks for the workers perception of current 
ability to work compared with lifetime best. Research has shown that it is difficult to change 
the pattern of work ability [23]. Designing interventions for successful work functioning 
should therefore focus on other, underlying concepts. Work functioning might provide 
more in-depth information for the design of interventions.
 To our knowledge this is the first longitudinal study to identify prognostic factors for 
successful work functioning in a general working population. To some extent the findings 
are in line with previous prognostic research. A longitudinal study found a prognostic effect 
for psychological distress and perceptions of work for self-rated work performance [7]. The 
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authors did not find an effect for the mental/physical component scores (SF-12), health 
status measured with the EQ5D, or objective work measures such as contract type, flexible 
working arrangements or physical job characteristics in a multivariate analysis. A study 
identifying predictors for successful work functioning after carpal tunnel release surgery 
[8] also found baseline work functioning (before surgery) to be predictive for successful 
work functioning at six months after return to work. However, they also identified physical 
health to be predictive for successful work functioning in their population, which was not 
predictive in the multivariate analyses in this study with a general working population.
 In cross sectional research, associations were found between ‘low performance at 
work’ and age and poor general health [4]. Associations between several work-related 
factors (among others job content) and ‘low performance at work’ in both bivariate and 
multivariate analyses were also observed. In the current study, no job content variable 
was prospectively associated with successful work functioning in the multivariate models. 
This might suggest that job content influences a workers’ functioning at work, but that 
this effect attenuates over time. This lack of an association could also be a result of the 
inclusion of baseline work functioning in the analyses. Amick et al. [8] note that the 
attenuation of the effect of job content might be due to organizational support. More 
longitudinal studies with repeated measurements are needed to further study these 
associations.
 In the bivariate analyses, fatigue was prospectively associated with successful work 
functioning. Earlier research has shown the influence of fatigue on work limitations. For 
example, Hansen et al. [24] studied work limitations in a breast cancer survivor population. 
They found more work limitations in the breast cancer survivors in comparison to the non-
cancer group and fatigue was related to work limitations to a greater degree than in the 
non-cancer group. Munir et al. [25] studied the effect of a variety of chronic conditions on 
work limitations and work adjustments and found that for many health conditions it were 
generic symptoms like fatigue that resulted in work limitations [25].
 With respect to the current study, several strengths and limitations have to be 
addressed. Although a response rate of 53% at follow-up was reasonable for a survey in 
the working population, the number of participants in the analyses (N=98) was rather low. 
A non-response analysis showed that there was no difference between the respondents 
and non-respondents for baseline work functioning. However, differences were found 
for education and gender. Although no information is available about the influence of 
education on work functioning scores, a relatively high educated population may have 
led to a bias in work functioning scores at follow-up. The over representation of higher 
educated participants might have also led to a lack of variance in other variables such as 
physical health, fatigue, decision latitude or work engagement. The proportional odds 
assumption was tested for each model [26]. All tests showed that the assumption was 
met, though due to small sample sizes the reliability of the test might be questioned.
Prognostic factors for successful work functioning
115
 6
 A point of interest is the assessment of the independent and dependent variables. Both 
were measured with self-report measures, which might have resulted in an overestimation 
of the associations due to shared method variance or shared response biases [27]. In 
addition, the used cut-off value for successful work functioning needs to be addressed as 
to date there is no evidence based cut-off value for successful work functioning available. 
Other studies have used and proposed various values. Amick et al. [8] used the value of 
>90 for successful work functioning in a population of workers who returned to work after 
carpal tunnel surgery. Lerner et al. [28] proposed a value of 100 to be a ‘healthy’ norm 
(WLQ). The use of a cut-off value is always arbitrary and contains judgment [29].   
 In this study the WRFQ 2.0 scores were positively skewed to the right, both at baseline 
and 3 month follow-up. To be able to distinguish between good work functioning and 
successful work functioning for this study the cut-off value was set at >95, including the 
top 25 percent. Following this issue, various cut-off values were used to dichotomize 
the independent variables, including median split. Possible consequences of using 
dichotomized independent variables are loss of information, loss of power and spurious 
statistical significance [30]. Although the models for the continuous and dichotomized 
variables varied in terms of included independent variables, no differences were observed 
in the significant prognostic factors.
 To our knowledge this is the first longitudinal study to identify prognostic factors for 
successful work functioning in the general working population. Further research, in larger 
populations and with repeated measurements, is needed to identify more prognostic 
factors for successful work functioning and to explore if there are different prognostic 
factors for various levels of baseline work functioning. With the expected shortages in the 
labor force and the increase of participation of workers with a health problem, (preventive) 
interventions are needed to help workers to stay at work in a healthy, productive and 
sustainable way. Identifying prognostic factors for successful work functioning might help 
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The overall aim of this thesis was to develop a generic instrument that evaluates work 
functioning in relation to health for use in the Dutch context. This overall aim has been 
translated into five research objectives, divided into two main themes:
1.  Exploration of the concept of health-related work functioning and the development/
cross-cultural translation of an instrument:
- To explore functioning at work with health problems (including three stakeholder 
perspectives) in a qualitative way to provide insight in the concept of health-related 
work functioning and to explore if and how this can be measured.
- To identify existing instruments and their measurement properties. 
- To develop a new instrument (or translate and adapt an existing instrument) for use in 
the Dutch context.
2.  Validation and adaptation of the instrument:
- To validate and adapt the new instrument for use in the Dutch context.
- To identify prognostic factors related with successful work functioning over time.
Below the main findings will be discussed within these two themes. Moreover, the 
strengths and limitations of the research will be discussed. To conclude, implications for 
translating research to practice and recommendations for future research are provided.
Work functioning concept exploration and instrument development
To start the exploration of functioning at work for workers with health problems a qualitative 
study was conducted, including the perspectives of three main stakeholder groups: the 
worker (with a health problem), the occupational physician and the HRM/supervisor. 
Results provided insights into workers’ decision to stay at work and in differences between 
how the three stakeholders perceive the situation. For example, the workers’ motivation 
or attributed value of work can vary, which might result in different choices (e.g. to stay at 
work or to report sick). The supervisor can facilitate job accommodation of workers and 
help optimizing functioning at work. Participants also identified ‘signals’ for decreased 
work functioning. For example, ‘changes in behavior’ (OPs), ‘decrease in quality of work’ 
(both OPs and HRM/supervisors) and ‘working with pain’ (workers) were mentioned. These 
signals contributed to the development of an instrument to measure work functioning. 
An important condition for use mentioned by the workers was that the instrument should 
be administered in a ‘safe’ setting. It is of ultimate importance that all stakeholders should 
understand what will happen with the results and what possible actions might follow 
based on completing the questionnaire.
 The group of workers at work with a common mental disorder (CMD) is increasing 
[1] and, as is shown in a recent review, health-related work functioning instruments are 
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frequently used in this population [2]. This (narrative) review only provides an overview, 
while the available evidence for the use of these instruments in this population remains 
unclear (e.g. the measurement properties and an assessment of the methodological 
quality of the validation studies). Since these instruments are frequently used in research 
without clear evidence, it was decided to focus our systematic review on a common mental 
disorder (CMD) population. Williams et al. [3] performed a similar review in a population 
with musculoskeletal disorders, although their methodological assessment was not as 
rigorous as in our systematic review. Our systematic review showed that the available 
evidence for the use of the existing instruments is low, mainly due to low methodological 
quality of the conducted validation studies. Because of this low methodological quality, 
we simply do not know enough about the measurement properties of the existing 
instruments to make evidence-based recommendations about which instrument to use. 
 No appropriate work functioning instrument was available for use in the Dutch context. 
Therefore, it was decided to translate and cross-culturally adapt an existing instrument 
to Dutch. The Work Role Functioning Questionnaire (WRFQ) was chosen because it is a 
generic instrument developed to represent a broad variety of both job demands and 
health problems. The aim and construct of this instrument suited the main thesis aim; 
to develop a new (or translate an existing) generic instrument to measure functioning 
at work. In addition, the WRFQ is freely available in the literature for professionals and 
researchers. During the cross-cultural translation process it was suggested to ‘update’ 
the WRFQ to reflect the current nature of work. The instrument was developed in the 
1990s and is closely related to the Work Limitations Questionnaire (WLQ) [4]. The two 
instruments are similar, but differ on the next aspects: the WRFQ uses a 4-week recall 
period (WLQ 2-week); it uses a single response set for all questions with “half the time” the 
middle category rather than “some of the time” (WLQ) [4], the WRFQ consists of 27 items, 
the WLQ of 25, and although they are based on the same item pool they do not contain 
the same items (though there is about 90% overlap). 
 Five new items were formulated for the WRFQ based on suggestions made during the 
pre-test phase and the focus group meetings and were supported by literature to reflect 
the changes in the nature of work in the past decades and the ‘new work practices’. This 
resulted in the Work Role Functioning Questionnaire 2.0 (WRFQ 2.0).
Strengths and limitations in exploring the concept of health-related work functioning
In exploring the concept of health-related work functioning it is important to be 
comprehensive and embrace more than one perspective. In the focus group study three 
main stakeholders, i.e. workers with a health problem, occupational physicians, and HRM/
supervisors, were included to provide this broad view. However, only one group discussion 
was conducted with each stakeholder group. The number of focus groups might be too 




of the findings. Additional focus groups might reveal new insights and aspects related 
to the concept, additional signals for reduced work functioning or new opinions on 
measuring work functioning. Nevertheless, this is the first study to explore this concept 
including these three stakeholder perspectives and provides valuable information for the 
field of occupational health. The results were used as input for the choice, development 
and adaptation of the instrument presented in this thesis.
 When exploring the literature for existing health-related work functioning instruments 
and their measurement properties it was interesting to note that there was little evidence 
available for the use of these instruments. A recent review, showed that there are numerous 
work functioning instruments used in CMD populations [2], more than included in our 
systematic review. It might therefore be possible that due to the strict set of inclusion 
criteria instruments or papers were excluded that are also of interest for this population. 
However, by its strict focus our review provides a clear overview of the available evidence 
in this field and reveals gaps in knowledge. The review also showed that studies using 
these instruments in CMD populations should be interpreted with care. There is no body of 
evidence that these instruments are appropriate for this population and provide valid and 
reliable information. In other populations (such as musculoskeletal disorder) no thorough 
systematic reviews evaluating the body of evidence for use of these instruments have 
been performed. Therefore, similar reviews in other populations are needed to provide a 
more credible body of evidence.
 During the cross-cultural adaptation of the WRFQ to Dutch, a systematic approach was 
used [5,6]. If measures are to be used across countries, the items must not only be translated 
linguistically, but also must be adapted culturally to maintain the content validity of the 
instrument at a conceptual level across different cultures [6]. The guidelines used included 
recommendations for obtaining semantic, idiomatic, experiential and conceptual 
equivalence in translation by using back-translation techniques and committee review, 
pre-testing techniques and re-examining the score weights [5]. 
Validation and adaptation of the instrument
To measure health-related functioning at work, validated instruments are needed. To 
evaluate the measurement properties of the WRFQ 2.0, a longitudinal validation study 
was conducted. Factor analyses identified the new items on flexibility as an additional 
subscale in the instrument. Five original items were removed based on the same factor 
analyses. 
 The test-retest reliability of the total WRFQ 2.0 score and three subscales were 
moderate and for the new flexibility demands subscale low. Therefore, the instrument is 
considered reliable for use on the group level and might not be reliable for use on the 
individual level. Responsiveness was assessed using three measures of global perceived 
effect: health status, job performance, and work ability. Due to the relative stable and 
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healthy population the number of workers who reported change, in either one of the 
global perceived effect measures, was very small. A self-rated improvement in health, job 
performance and work ability was not reflected in the WRFQ 2.0 change scores, which 
were close to zero. The WRFQ 2.0 performed better in detecting deterioration, especially 
for changes in health and job performance. In all, the WRFQ 2.0 appears to be a reliable and 
valid instrument to measure health-related work functioning in the working population 
at least on a group level and might be a helpful tool for concerted actions of the worker, 
occupational health professionals, and HRM/supervisors. Further research is required to 
support the use of the instrument on an individual level.
 The WRFQ 2.0 was validated in the rather healthy general working population. If 
occupational health professionals and/or HRM use the instrument, they will use it in a 
working population with a broad variety of health problems and job types. Therefore, it is 
important to have insight in the measurement properties of the instrument and to have 
norms. Further research is needed to validate the WRFQ 2.0 in other working populations 
(e.g. specific job types or specific health conditions). Furthermore, efforts should be made 
to obtain detailed WRFQ 2.0 norms for the Dutch working population.
 Examination of longitudinal data showed that baseline work functioning and work 
ability were significant predictors for successful work functioning (total score >95) at 
three month follow-up. High work ability, measured with the overall item, was found to be 
predictive for future successful work functioning. This item asks for the workers perception 
of current ability to work compared with lifetime best. However, research has shown 
that it is difficult to change the pattern of work ability [24]. Designing interventions for 
successful work functioning should therefore focus on other, underlying concepts. Work 
functioning might provide more in-depth information for the design of interventions.
Strengths and limitations in evaluation and adaptation of instrument
The low scores for the flexibility demands scale might be explained by the fact that there 
were problems for a small group of participants with the visibility of the answer anchors 
for these specific items in the online survey (the anchors were not shown on the computer 
screen for these five items). Data analysis revealed that there were six extreme outliers 
with a change score of >70. In the second survey, an item was included asking participants 
about their current health status and work ability. Comparing the answers on the first 
measurement and the second measurement after one week revealed no large changes for 
these six participants, indicating that the large change scores might be due to the missing 
anchors. When these six participant were excluded from the analysis, the data revealed 
ICC scores for this subscale closer to the ICC of the other subscales. Future research is 
needed to evaluate the reliability for use on an individual level. Moderate to low results 
were observed for responsiveness. It is not surprising that in this relatively healthy sample 




ceiling effect was observed. The observed results for responsiveness could also be due to 
the low number of participants in the change groups (range between 6-26). According 
to Terwee et al. [7], a sample of at least 30 participants is required for each change group 
to obtain fair methodological quality, and 50 participants for good quality [7]. Further 
research is needed to evaluate WRFQ 2.0 responsiveness. It is recommended to include 
participants who are expected to change over time, for example after an intervention.
 It is important to be clear on the purpose of use of the instrument, because different 
purposes require different measurement properties. In line with this, it is important to 
examine the various measurement properties for each purpose. The present thesis showed 
that the WRFQ 2.0 is able to differentiate between several subgroups. Workers with poor/
fair mental or poor/fair physical health had lower work functioning scores in comparison 
with workers with good/excellent mental or good/excellent physical health. Workers with 
respectively a low level of need for recovery or a low level of fatigue reported better work 
functioning than workers with higher levels of need for recovery or fatigue. These results 
provide an indication of the WRFQ 2.0’s discriminant ability. 
 In this population, the standard error of measurement (SEM) for the WRFQ 2.0 total 
score was 7.89 points. This means that for all change scores under 8 points it is not known 
whether this change is due to a real change or to measurement error. Although the SEM 
is known, if the instrument is used for diagnosis, more information needs to be added 
about specific measurement properties. For example, more information about sensitivity 
and specificity is needed to assess the instruments’ diagnostic accuracy. However, this 
requires a gold standard, which is not (yet) available for work functioning. A prerequisite 
for evaluative purposes is good responsiveness. A moderate to low responsiveness was 
found in the general working population. The small samples limit the assessment of 
responsiveness and further research in larger samples is needed. In addition, the minimal 
important change (MIC) has not been determined yet. The MIC provides information 
about the amount of change that is considered important [8,9]. Therefore researchers and 
professionals should be cautious when interpreting the results if the instrument is used in 
diagnostic or evaluative studies.
 The longitudinal data provided an opportunity to explore possible prognostic factors 
for successful work functioning. To our knowledge this is the first study to identify 
prognostic factors for successful work functioning in the general working population. 
Although a response rate of 53% at follow-up was reasonable for a survey in the working 
population, the number of participants in the analyses (N=98) was rather low. Further 
research in larger populations is needed to replicate these findings and explore additional 
possible prognostic factors for successful work functioning, especially because higher 
educated participants were overrepresented in this population. In addition, an important 
issue concerns the assessment of the independent and dependent variables in this 
study. Both were measured with self-report measures, which might have resulted in an 
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overestimation of the associations due to shared method variance or shared response 
biases [10]. 
 In the longitudinal study, a cut-off value of >95 was used for successful work functioning. 
Using a cut-off value is always arbitrary and contains judgment [11]. No evidence based 
cut-off value for work functioning is available. Other studies have used and proposed 
various values. Amick et al. [12] used the value of >90 for successful work functioning 
in a population of workers who returned to work after carpal tunnel surgery. Lerner et 
al. [13] proposed a value of 100 to be a ‘healthy’ norm (WLQ). In this study the WRFQ 2.0 
scores were positively skewed to the right, both at baseline and 3 month follow-up. To be 
able to distinguish between good work functioning and successful work functioning for 
this study the cut-off value was set at >95, including the top 25 percent. Future research 
should be conducted to further explore possible cut-off values.
Reflections on the WRFQ 2.0
Although the WRFQ 2.0 seems to be a reliable and valid instrument to measure health-
related work functioning in the Dutch general working population, there are some issues 
that need to be addressed. An important issue concerns the operationalization of the 
concept. The WRFQ 2.0 evaluates the ability of the worker to meet work demands in 
percentage of time. The question is whether this demand driven approach is the most 
suitable way to measure work functioning in the current and/or future work setting. The 
instrument was developed in the US during the 1990s and although evaluating work 
functioning in ‘work demands’ might still be an appropriate approach for a large group of 
jobs, it can be questioned if this remains the best way to measure work functioning in the 
future. With the increase of new work practices, with reductions in management levels, 
jobs that require more multitasking and self-management with increased collective 
work (team work), and jobs that are subject to rapid changes, workers are confronted 
with increasing responsibilities in making decisions over their work, not only in their work. 
Consequently, they have to define their own demands [14]. In future research, it might be 
interesting to explore other approaches to measuring work functioning, for example by 
integrating feedback from additional perspectives (e.g. HRM/supervisor, OP, colleagues, 
subordinates, customers) or by including other performance indicators. In addition, 
more information is needed about relevant factors for sustainable work functioning. 
Major questions remain unanswered. When is work functioning successfully, healthy and 
productive over time? What are the conditions or prerequisites for work functioning to 
be sustainable in the future? Further research is needed to identify relevant factors and 
prerequisites for sustainable work functioning. To answer these question, the capability 
approach from Amartya Sen might provide a helpful framework [15,16]. In this approach 
the context surrounding the individual is also incorporated, e.g. the activity itself (work), 




whether individuals can participate in work and of their work functioning. Also an 
individuals’ attitude and motivation influences whether or not this individual will indeed 
participate and function at work. More information is needed on which factors are 
essential and how they facilitate the sustainability of work functioning.
 Another important issue concerns the applicability or purpose of the instrument. The 
aim was to develop an instrument that should be applicable in concerted actions of the 
worker, occupational health professionals, and human resources professionals (HRM)/
supervisors. The participants in the focus groups however could not reach consensus 
about the user of this instrument. The workers referred to the OP, colleagues, supervisor, 
friends/family, and themselves – without consensus. An important condition for use was 
mentioned: a ‘safe’ setting. A safe setting can be provided within the confidentiality of the 
occupational physicians’ office, but might also be created between the worker and HRM/
supervisor. It has to be stressed that it should be clear from the start (i.e. before completing 
the instrument) to all stakeholders what the instrument’s purpose is, what is intended 
with the outcome and that the outcomes will be handled with care (e.g. ‘safe’). Several 
possible purposes were mentioned by focus group and pre-test (during the cross-cultural 
translation process) participants. Several illustrative examples are: to start a conversation 
about functioning at work with the worker, to monitor a workers’ functioning over time, 
to identify the need for job accommodation, or to evaluate an intervention. 
Implications for research and practice
For the use of an instrument in research and practice it is important that the instrument is 
not too long and scores can be easy interpreted. The final WRFQ 2.0 is a brief questionnaire 
that consists of 27 items and scores are reflected as percentages of work time on a scale 
from 0 to 100. In addition, the measurement properties are important. The WRFQ 2.0 has 
four subscales and shows very good internal consistency, moderate test-retest reliability 
and moderate responsiveness in this working sample. The instrument has been ‘updated’ 
to reflect the current nature of work. The WRFQ 2.0 might be a helpful tool in the concerted 
action of occupational health care professionals and human resources professionals. The 
instrument can be used as a starting point for a conversation between the occupational 
health care professional, HRM professional and worker about the actual functioning of 
the worker, without over-medicalizing the situation. In addition, the instrument provides 
detailed information about which aspects of the jobs demand are difficult to meet for 
the worker hopefully providing directions for job accommodation. When taking the shift 
in the Dutch occupational health care setting towards preventive actions in mind, the 
instrument might also be of value to monitor work functioning and/or show the need for 
an (early) intervention to help workers stay at work. Based on the validation study results, 
the instrument is able to detect differences between workers with respectively low and 
high physical and mental health. For practical applications, it is important for professionals 
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to take the intended use into consideration and to be careful when interpreting the results 
if the measurement properties are not known or unclear for that purpose. If, for example, 
the aim is to evaluate an intervention or diagnose a worker, caution is warranted because 
the evaluative and diagnostic abilities of the instrument have not fully been examined 
yet. Therefore, the WRFQ 2.0 is not yet recommended for these purposes and additional 
research is needed to further examine the measurement properties.
Future research
Instrument validation is an ongoing process. Further validation (and perhaps adaptation) of 
the WRFQ 2.0 is recommended, preferably in longitudinal studies, in various occupational 
settings and in groups with various health conditions. Future research should focus on 
the development of a definition of ‘acceptable’ or ‘optimal’ work functioning. This point 
of reference will enable professionals and researchers to initiate preventive actions when 
work functioning decreases. However, what is acceptable also depends on the situation: 
the nature of the work, the size and culture of the company. Future research should also 
focus on relationships between work functioning and performance indicators such as work 
productivity to explore if (reduced) functioning is related to (reduced) work productivity. 
In addition, interventions to promote and facilitate sustainable work functioning are 
needed.
 The challenge of the nearby future is to help as many workers as possible to stay at work 
in a healthy, productive and sustainable way. The WRFQ 2.0 provides valuable information 
about current work functioning, and also predicts future work functioning in the short 
term. However, to achieve sustainable work functioning, more information is needed 
about relevant factors that can facilitate the necessary conditions for work functioning to 
be sustainable in the long run. Van der Klink et al. [14]provides a definition of sustainable 
employability using the capability approach of Amartya Sen [16]. Capability refers to the 
potential an individual has to achieve valuable functionings in a given environment. It is 
a normative concept that refers to the individuals’ potential in a specific context, e.g. to 
have the opportunity “to be able to” achieve valuable functionings. When this is translated 
to the work context, work is a capability, provided that work is seen as a valuable activity. 
In this view, to function at work in a sustainable way, it takes more than only a set of 
personal resources; the broader (work) context, personal values and attitudes towards 
work that enable the worker to convert resources into (potential) achievements, are also 
of interest. To accomplish sustainable employability it is important to have or to develop 
a set of capabilities to base choices on, to achieve alternative options in case of a change 
in the status-quo (for example due to aging, change in health, or a reorganization). When 
studying the sustainability of work functioning, it is therefore not only important that 
a worker has appropriate knowledge and skills and is motivated to function at work, 
but also that the organizational context facilitates and offers opportunities to perform 





Based on focus groups and systematic literature searches it was decided to cross-culturally 
translate and adapt an existing work functioning instrument, the Work Role Functioning 
Questionnaire, to the Dutch context. New items were added to adapt the instrument to 
the current nature of work. The WRFQ 2.0 appears to be a reliable and valid instrument to 
measure health-related work functioning in the general working population and might be 
a helpful tool for concerted actions of the worker, occupational health professionals, and 
HRM/supervisors. Although further research is needed to validate the instrument, using 
the instrument might be a first step to take actions towards sustainable work functioning 
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In recent years, a change in the attention of occupational health care in the Netherlands 
from return to work towards stay at work has occurred. The shift towards stay at work 
requires new interventions and measures to assess effectiveness. The thesis describes 
the development of a generic instrument that evaluates health-related work functioning 
to facilitate actions towards sustainable functioning at work, work participation and 
work reintegration. The instrument should be used in collaborated actions between the 
worker, occupational health professionals, and human resources professionals (HRM)/
supervisors to support preventive and maintenance actions to help workers to stay at 
work. This overall aim has been translated into five research objectives, divided into two 
main themes (Chapter 1):
1.  Exploration of the concept of health-related work functioning and the development/
cross-cultural translation of an instrument:
- To explore functioning at work with health problems (including three stakeholder 
perspectives) in a qualitative way to provide insight in the concept of health-related 
work functioning and to explore if and how this can be measured.
- To identify existing instruments and their measurement properties. 
- To develop a new instrument (or translate and adapt an existing instrument) for use in 
the Dutch context.
2.  Validation and adaptation of the instrument:
- To validate and adapt the new instrument for use in the Dutch context.
- To identify prognostic factors related with work functioning over time.
Work functioning concept exploration and instrument development
To start the exploration of the concept of health-related work functioning and how the 
concept can be measured, a focus group study was conducted (Chapter 2). Three focus 
group meetings were organized with the three main stakeholder groups: workers with 
a health problem, occupational physicians, and HRM/supervisors. Our aims were 1) to 
explore why it is that one worker with a health problem is able to stay at work while the 
other is not, 2) to identify signals for decreased functioning at work, and 3) to explore if 
and how this can be measured. Results provided insights into workers’ decision to stay at 
work and in differences between how the three stakeholders perceive the situation. For 
example, the workers’ motivation or attributed value of work can vary, which might result 
in different choices (e.g. to stay at work or to report sick). The supervisor can facilitate 
job accommodation of workers and help optimizing functioning at work. Participants 
also identified ‘signals’ for decreased work functioning. For example, ‘changes in behavior’ 
(OPs), ‘decrease in quality of work’ (both OPs and HRM/supervisors) and ‘working with pain’ 
(workers) were mentioned. These signals contributed to the selection and development 
of an instrument to measure work functioning. An important condition for use mentioned 
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by the workers was that the instrument should be administered in a ‘safe’ setting. It is of 
ultimate importance that all stakeholders should understand what will happen with the 
results and what possible actions might follow based on completing the questionnaire.
 Chapter 3 describes the result of a systematic review that was conducted to 
identify existing health-related work functioning instruments and to get insight in their 
measurement properties in a population with common mental disorders (CMD). Several 
instruments have been developed to measure the influence of health on functioning 
at work. To select appropriate instruments for use in occupational health practice and 
research, the measurement properties (e.g., reliability, validity, responsiveness) must be 
evaluated. The objective of this systematic review was to critically appraise and compare 
the measurement properties of self-reported health-related work-functioning instruments 
among workers with CMD. 
 Five papers evaluating measurement properties of five self-reported health-related 
work-functioning instruments in CMD populations were included. The systematic review 
showed that the available evidence for the use of the existing instruments is low, mainly 
due to low methodological quality of the conducted validation studies. Because of this 
low methodological quality, we simply do not know enough about the measurement 
properties of the existing instruments to make evidence-based recommendations about 
which instrument to use. 
 No appropriate work functioning instrument was available for use in the Dutch context. 
Therefore, it was decided to translate and cross-culturally adapt an existing instrument to 
Dutch (Chapter 4). The Work Role Functioning Questionnaire (WRFQ) was chosen because 
it is a generic instrument developed to represent a broad variety of both job demands and 
health problems. The aim and construct of this instrument suited the main thesis aim; to 
develop a new generic instrument to measure functioning at work. The WRFQ translation 
and adaptation were conducted using a systematic approach with the following steps: 
forward translation, synthesis, back-translation, consolidation of translations with expert 
committee, and pre-testing. To evaluate the comprehensibility, usability, applicability and 
completeness of the translated questionnaire, a total of 40 interviews with workers with 
a health problem were performed. The questionnaire translation was conducted without 
major difficulties. During the process, questionnaire instructions were modified and 5 
items reformulated based on the participants’ responses. Participants were positive on 
the comprehensibility, usability, applicability and completeness of the questionnaire, 
and also made suggestions for the further development of the Dutch WRFQ. Five new 
items were formulated for the WRFQ based on suggestions during the pre-test phase 
and the focus group meetings and were supported by literature to reflect the changes in 
the nature of work in the past decades and the ‘new work practices’. The new items were 
grouped together in a new subscale called ‘flexibility demands’. This resulted in the Work 




Validation and adaptation of the instrument
To measure health-related functioning at work, validated instruments are needed. To 
evaluate the measurement properties of the WRFQ 2.0, a longitudinal validation study 
was conducted. Factor analyses identified the new items on flexibility as an additional 
subscale in the instrument. Five original items were removed based on the same factor 
analyses. 
 The reliability, validity and responsiveness were examined in the working population, 
using the COSMIN checklist in the study design. The internal consistency, test-retest 
reliability, measurement error, structural validity (factor analysis), construct validity (by 
means of hypotheses testing) and responsiveness are examined in Chapter 5.
 A total of N=553 workers completed the survey. The final WRFQ 2.0 has four subscales 
and preliminary results showed very good internal consistency (α’s 0.91-0.96), moderate 
test-retest reliability (ICC’s 0.29 to 0.82) and moderate to low responsiveness (SRM -0.09- 
-1.27) in the general working population. The WRFQ 2.0 can differentiate between workers 
with high and low self-rated health and between workers with manual and non-manual 
jobs. A total of N=275 workers completed an extended version of the survey, including 
multiple other constructs (e.g. health-status, job characteristics, work productivity, work 
ability). Ten hypotheses were formulated and tested of which nine were (partly) confirmed, 
providing evidence for the construct validity of the WRFQ 2.0. The WRFQ-2.0 is able to 
distinguish between groups with high/low levels of mental health, physical health, fatigue 
and need for recovery. A moderate correlation was found between WRFQ-2.0 and related 
constructs of work ability (r=0.47) and work productivity (r=0.49) respectively, indicating 
that it is a related but distinct concept. A weak relationship was found with general self-
rated health, work engagement and work involvement.  The WRFQ 2.0 appears to be a 
reliable and valid instrument to measure health-related work functioning in the working 
population. Further validation in larger samples is recommended, especially for test-retest 
reliability and responsiveness.
 To help workers to stay at work in a healthy and sustainable way and for the 
development of interventions to prevent reduced work functioning, it is important to 
have insight in prognostic factors for successful work functioning. Therefore, the aim of 
Chapter 6 is to identify prognostic factors for successful work functioning in a general 
working population. A longitudinal survey was conducted among the working population. 
Work functioning was assessed with the Work Role Functioning Questionnaire 2.0 (WRFQ). 
The total score was categorized as follows: 0-90; >90 ≤95; and >95-100 (the last group 
was defined as ‘successful work functioning’). Ordinal logistic regression analyses were 
performed to examine the bivariate relationships between potential prognostic factors 
and the dependent variable (successful work functioning) to identify potential variables 
to include in the multivariate models (p<0.10). A stepwise introduction of the variables 
was used in the multiple ordinal regression analyses. Baseline work functioning and 
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work ability were significant prospectively associated with successful work functioning 
at three month follow-up. No prospective associations were identified for psychological 
job demands, supervisor social support, level of education and age with successful work 
functioning. To our knowledge this is the first longitudinal study to identify prognostic 
factors for successful work functioning in the general working population. High work 
ability, measured with the overall item, was found to be predictive for future successful 
work functioning. This item asks for the workers perception of current ability to work 
compared with lifetime best. However, research has shown that it is difficult to change the 
pattern of work ability. Designing interventions for successful work functioning should 
therefore focus on other, underlying concepts. Work functioning might provide more in-
depth information for the design of interventions.
Discussion and conclusion
Chapter 7 provides an overview of the main findings and a discussion of the results. 
Based on focus groups and systematic literature searches it was decided to cross-culturally 
translate and adapt an existing work functioning instrument, the Work Role Functioning 
Questionnaire, to the Dutch context. New items on flexibility demands were added to 
adapt the instrument to the current nature of work. The WRFQ 2.0 appears to be a reliable 
and valid instrument to measure health-related work functioning in the general working 
population and might be a helpful tool for concerted actions of the worker, occupational 
health professionals, and HRM/supervisors. The challenge is to help workers stay at work 
in a healthy, productive and sustainable way. The WRFQ 2.0 provides valuable information 
about current work functioning. Although further research is needed to validate the 
instrument, using the instrument might be a first step to take actions towards sustainable 






In de afgelopen jaren heeft een verschuiving in focus plaatsgevonden in de 
bedrijfsgezondheidszorg van terug keer naar werk naar optimaal (blijven) functioneren 
in werk. Om de effecten van deze verschuiving in focus te evalueren, zijn nieuwe 
meetinstrumenten nodig. In dit proefschrift wordt de ontwikkeling beschreven van een 
nieuw generiek meetinstrument dat het aan de gezondheid gerelateerde functioneren in 
werk in kaart brengt. Het instrument kan ingezet worden in gezamenlijke acties van de 
werkende, de leidinggevende en professionals uit de bedrijfsgezondheidszorg en human 
resources management (HRM) om preventieve en duurzame maatregelen te treffen om 
werkenden te helpen om aan het werk te blijven en om daarmee duurzaam functioneren in 
werk, arbeidsparticipatie en arbeidsintegratie te bevorderen. Deze algemene doelstelling 
is vertaald naar vijf onderzoeksdoelstellingen, opgedeeld in twee thema’s (Hoofdstuk 1).
1.  Verkenning van het concept van gezondheidsgerelateerd functioneren in werk en 
de ontwikkeling/cross-culturele vertaling van een instrument:
- Kwalitatief verkennen van functioneren in werk met gezondheidsklachten vanuit 
het perspectief van drie stakeholdergroepen om inzicht krijgen in het concept van 
gezondheidsgerelateerd functioneren in werk en om te onderzoeken of en hoe dit 
concept gemeten kan worden. 
- Identificeren van bestaande instrumenten en hun meeteigenschappen. 
- Ontwikkelen van een nieuw instrument (of het vertalen en aanpassen van een 
bestaand instrument) voor gebruik in de Nederlandse context.
2.  Validering en aanpassing van het instrument:
- Valideren en aanpassen van een nieuw instrument voor gebruik in de Nederlandse 
context.
- Identificeren van prognostische factoren voor succesvol functioneren in werk. 
Verkenning van gezondheidsgerelateerd functioneren in werk en instrument 
ontwikkeling
Ten behoeve van de verkenning van het concept functioneren in werk met 
gezondheidsklachten en om te bepalen hoe dit concept gemeten kan worden is een 
focusgroep studie uitgevoerd (Hoofdstuk 2). Er zijn drie focusgroep bijeenkomsten 
georganiseerd met de drie belangrijkste stakeholder groepen: werkenden met 
gezondheidsklachten, bedrijfsartsen en HRM/leidinggevenden. Onze doelstellingen 
waren 1) te onderzoeken welke condities bepalen dat de ene werkende met 
gezondheidsklachten in staat is aan het werk te blijven, terwijl de andere dat niet lukt, 
2) signalen te identificeren voor verminderd functioneren in werk, en 3) te onderzoeken 
of en hoe gezondheidsgerelateerd functioneren in werk gemeten kan worden. De 
resultaten geven inzicht in de keuzes die werkenden maken om al of niet aan het werk te 
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blijven en laten zien hoe de drie stakeholder groepen de situatie ervaren. Bijvoorbeeld de 
motivatie of de toegeschreven waarde aan werk van een werkende kan variëren, wat kan 
leiden tot verschillende keuzes (bijvoorbeeld om te blijven werken of ziek te melden). De 
leidinggevende kan faciliteren bij het optimaliseren van functioneren in werk, bijvoorbeeld 
door aanpassingen aan de werkplek te maken. Deelnemers hebben ook ‘signalen’ 
voor verminderd functioneren geïdentificeerd. Bijvoorbeeld ‘veranderingen in gedrag’ 
(bedrijfsartsen), ‘verminderde kwaliteit van werk’ (bedrijfsartsen en HRM/leidinggevenden) 
en ‘werken met pijn’ (werkenden) werden genoemd. Deze signalen hebben bijgedragen 
aan de selectie en ontwikkeling van een instrument om gezondheidsgerelateerd 
functioneren in werk in kaart te brengen. Een belangrijke voorwaarde voor gebruik van 
een dergelijk instrument, die genoemd werd door de werkenden, was dat het instrument 
moet worden toegepast in een ‘veilige’ omgeving. Het is uitermate belangrijk dat het voor 
alle betrokken duidelijk is wat er met de resultaten gebeurt en welke mogelijke acties 
genomen kunnen worden.
 Hoofdstuk 3 beschrijft de resultaten van een systematisch literatuuronderzoek, dat 
werd uitgevoerd om bestaande instrumenten die gezondheidsgerelateerd functioneren 
in werk meten te identificeren en inzicht te krijgen in hun meeteigenschappen in een 
populatie met psychische klachten. Om de invloed van gezondheid op het functioneren 
in werk in kaar te brengen zijn diverse instrumenten ontwikkeld. Voor het maken van 
een keuze voor het gebruik van een dergelijk instrument in de bedrijfsgezondheidszorg 
en in onderzoek is het belangrijk dat de meeteigenschappen (betrouwbaarheid, 
validiteit, responsiviteit) zijn geëvalueerd. Het doel van de literatuurstudie was de 
meeteigenschappen van bestaande instrumenten te vergelijken en kritisch te evalueren 
in een populatie van werkenden met psychische klachten.
 Vijf artikelen werden geïncludeerd waarin de meeteigenschappen van vijf instrumenten 
(zelfrapportage van de werkenden) werden beschreven. Het literatuuronderzoek liet zien 
dat de beschikbare informatie voor het gebruik van deze instrumenten erg gering is, 
voornamelijk vanwege de ondermaatse methodologische kwaliteit van de uitgevoerde 
valideringsstudies. Vanwege deze lage methodologische kwaliteit is er te weinig 
betrouwbare informatie bekend om aanbevelingen te kunnen doen voor het gebruik 
deze instrumenten in praktijk en onderzoek.
 Voor de Nederlandse context was geen geschikt instrument beschikbaar voor 
gezondheidsgerelateerd functioneren in werk. Daarom werd besloten een bestaand 
instrument te vertalen en aan te passen voor de Nederlandse context (Hoofdstuk 
4). De Work Role Functioning Questionnaire (WRFQ) werd gekozen omdat dit een 
generiek instrument is, ontwikkeld voor een breed scala van zowel werksoorten als 
gezondheidsproblemen. Het doel en de opbouw van het instrument sloten goed 
aan bij de doelstelling van dit proefschrift, namelijk het ontwikkelen van een generiek 




vertaling en aanpassing van de WRFQ is uitgevoerd met behulp van een systematische 
aanpak van vertaling, synthese, terugvertalen, raadplegen van een expertcommissie en 
een test fase. Om de bruikbaarheid, toepasbaarheid, begrijpelijkheid en volledigheid 
van het vertaalde instrument te evalueren zijn 40 interviews uitgevoerd met werkenden 
met gezondheidsklachten. Tijdens het vertaalproces werden op basis van de reacties van 
de deelnemers de instructie en 5 items aangepast. De deelnemers waren positief over 
de bruikbaarheid, toepasbaarheid, begrijpelijkheid en volledigheid van het instrument, 
hoewel ook suggesties werden gedaan voor de verdere ontwikkeling van de Nederlandse 
WRFQ. Vijf nieuwe items werden geformuleerd op basis van de test fase, resultaten van 
de focusgroepen en literatuur. Deze items reflecteren de ontwikkelingen in het werk 
in de afgelopen decennia. De items zijn gegroepeerd in een nieuwe subschaal van het 
instrument met de naam ‘flexibiliteitstaakeisen’. De vertaling en aanpassing resulteerde in 
de Work Role Functioning Questionnaire 2.0 (WRFQ 2.0). 
Validatie en aanpassing van het instrument
Voor het meten van functioneren in werk gerelateerd aan de gezondheid zijn gevalideerde 
meetinstrumenten nodig. Om de meeteigenschappen van de WRFQ 2.0 te evalueren is 
een longitudinale valideringsstudie uitgevoerd. Factoranalyses lieten zien dat de nieuwe 
items over flexibiliteitstaakeisen samen een nieuwe subschaal vormden. Vijf originele 
items werden verwijderd op basis van dezelfde factoranalyses. 
 De betrouwbaarheid, validiteit en responsiviteit werden onderzocht in de werkende 
populatie. De COSMIN checklist is gebruikt bij de opzet van de studie. De interne 
consistentie, test-hertest betrouwbaarheid, meetfout, structurele validiteit (factoranalyse), 
construct validiteit (op basis van hypothese toetsing) en responsiviteit worden beschreven 
in Hoofdstuk 5. 
 In totaal hebben N=553 werkenden de WRFQ 2.0 ingevuld. De definitieve WRFQ 
2.0 bestaat uit vier subschalen en de resultaten laten een goede interne consistentie 
(α’s 0.91-0.96), een matige test-hertest betrouwbaarheid (ICC’s 0.29 to 0.82) en matige 
tot lage responsiviteit (SRM -0.09- -1.27) zien. De WRFQ 2.0 is in staat om onderscheid 
te maken tussen werkenden met goede en slechte zelf gerapporteerde gezondheid en 
tussen werkenden met ‘hoofdwerk’ en ‘handwerk’. Een groep van N=275 werkenden heeft 
een uitgebreide versie van de vragenlijst ingevuld, waarin naast de WRFQ 2.0 ook andere 
constructen zijn uitgevraagd (o.a. gezondheidsstatus, werk kenmerken, productiviteit en 
werkvermogen). Tien hypothesen zijn geformuleerd en getest, waarvan negen (deels) 
bevestigd werden. Hiermee werd bewijs aangedragen voor de construct validiteit van 
de WRFQ 2.0. De WRFQ 2.0 is in staat onderscheid te maken tussen werkenden met 
een goede versus slechte mentale gezondheid, fysieke gezondheid, vermoeidheid en 
herstelbehoefte. Een middelmatige correlatie werd gevonden tussen de WRFQ 2.0 en 
gerelateerde constructen werkvermogen (r=0.47) en productiviteit (r=0.49), hetgeen 
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er op wijst dat het weliswaar gerelateerde constructen zijn, maar dat ze ook van elkaar 
verschillen. Een zwakke relatie werd gevonden tussen de WRFQ 2.0 en zelf gerapporteerde 
gezondheidsstatus, werk bevlogenheid en motivatie. De WRFQ 2.0 blijkt een betrouwbaar 
en valide instrument om gezondheidsgerelateerd functioneren in werk te meten in de 
werkende populatie. Verdere validering in grotere groepen wordt aanbevolen, met name 
voor test-hertest betrouwbaarheid en responsiviteit.
Voor het helpen van werkenden op een gezonde en duurzame manier aan het werk te 
blijven en voor de ontwikkeling van (nieuwe) interventies om verminderd functioneren 
te voorkomen is het belangrijk inzicht te krijgen in prognostische factoren voor succesvol 
functioneren in werk. Daarom was het doel van Hoofdstuk 6 prognostische factoren 
voor succesvol functioneren in werk te identificeren. Hiervoor is een longitudinaal 
onderzoek onder werkenden uitgevoerd. De uitkomstmaat succesvol functioneren 
in werk is gemeten met de WRFQ 2.0 op drie maanden na baseline. De totale score 
werd in drie groepen ingedeeld: 0-90; >90 en ≤95; en >95-100 (de laatste groep werd 
gedefinieerd als ‘succesvol functioneren in werk’ en bevatte de 25 procent hoogste 
scores). Ordinale logistische regressie analyse werd uitgevoerd om bivariate relaties 
tussen potentiele prognostische factoren en de afhankelijke variabele te onderzoeken 
en daarmee variabelen te identificeren voor de multivariate modellen (p <0.10). De 
geïdentificeerde variabelen werden stapsgewijs ingevoerd in de multipele ordinale 
regressie analyse. Baseline functioneren in werk en werkvermogen waren significant 
geassocieerd met succesvol functioneren in werk drie maanden later. Geen prospectieve 
associaties werden gevonden tussen de WRFQ en psychologische taakeisen, sociale steun 
van leidinggevende, opleidingsniveau en leeftijd. Voor zover ons bekend is dit de eerste 
longitudinale studie naar prognostische factoren voor succesvol functioneren in werk in 
de werkende populatie. Werkvermogen, gemeten met het generieke item van de work 
ability index, bleek voorspellend te zijn voor toekomstig functioneren in werk. Het item 
vraagt deelnemers hun werkvermogen op dit moment een waarde te geven tussen 0 en 
10 in vergelijking met hun werkvermogen in de beste periode van hun leven (de beste 
periode is een 10). Uit onderzoek is echter gebleken dat het moeilijk is om werkvermogen 
te beïnvloeden. Daarom is het wellicht beter om de focus te leggen op het snijvlak van 
werktaken en de gezondheid bij de ontwikkeling van nieuwe interventies voor succesvol 
functioneren in werk. De WRFQ 2.0 kan daarbij handvaten bieden. 
Discussie en conclusie
Hoofdstuk 7 geeft een overzicht van de belangrijkste bevindingen en bediscussieert de 
resultaten. Op basis van focusgroepen en literatuuronderzoek is besloten om een cross-




Work Role Functioning Questionnaire. Nieuwe items over flexibiliteitstaakeisen werden 
ontwikkeld om het instrument aan te passen aan de huidige werkcontext. De WRFQ 
2.0 blijkt een betrouwbaar en valide instrument te zijn voor het in kaart brengen van 
gezondheidsgerelateerd functioneren in werk in de werkende populatie. De WRFQ 2.0 
biedt handvaten voor gezamenlijke acties van de werkende, bedrijfsgezondheidszorg 
professionals en HRM/leidinggevenden en kan daarmee werkenden helpen om op een 
gezonde, productieve en duurzame manier het werk voort te zetten. Hoewel verder 
onderzoek nodig is om het instrument verder te valideren, kan het gebruik van het 
instrument een eerste stap zijn om werkenden te helpen om op een gezonde, productieve 





Functioneren in het werk
UW WERK EN GEZONDHEID
Bij de onderstaande uitspraken vragen wij u om aan te geven hoeveel van de werktijd u 
in de afgelopen 4 weken moeite heeft gehad met de uitvoering van bepaalde onderdelen 
van uw werk.
Het gaat dus om de uren die u in de afgelopen 4 weken hebt gewerkt.
Kruis het hokje “Niet van toepassing op mijn werk” alleen aan als de vraag een aspect 
betreft dat echt niet bij uw werk hoort.
Hoeveel van de werktijd, in de afgelopen 4 weken, hebben uw fysieke gezondheid of emotionele 
problemen het moeilijk gemaakt om het volgende te doen?























1. aan het begin van een werkdag 
makkelijk op gang te komen.
o o o o o o
2. meteen na aankomst op het werk 
met mijn werkzaamheden te 
beginnen.
o o o o o o
3. mijn werk zonder extra pauzes of 
rustmomenten uit te voeren.
o o o o o o
4. me aan een routine of werkschema 
te houden.
o o o o o o
5. snel genoeg te werken. o o o o o o
6. het werk op tijd af te krijgen. o o o o o o
7. het werk zonder fouten uit te voeren. o o o o o o
8. de mensen die mijn werk 
beoordelen tevreden te stellen.
o o o o o o
9. een gevoel van voldoening in het 
werk te hebben.
o o o o o o
10. het gevoel te hebben naar beste 
kunnen gehandeld te hebben.
o o o o o o
11. op het werk voorwerpen te tillen, te 
dragen of te verplaatsen die meer 
dan 5 kilo wegen.
o o o o o o
12. tijdens het werk langer dan 15 
minuten te zitten, te staan of in één 
houding te werken.




Hoeveel van de werktijd, in de afgelopen 4 weken, hebben uw fysieke gezondheid of emotionele 
problemen het moeilijk gemaakt om het volgende te doen?
























13. tijdens het werk steeds weer 
dezelfde bewegingen te maken.
o o o o o o
14. tijdens het werk te buigen, te 
draaien of te reiken.
o o o o o o
15. handgereedschap of -apparaten 
te gebruiken (bijv. telefoon, pen, 
toetsenbord, computermuis, boor- 
of schuurmachine, föhn).
o o o o o o
16. de aandacht bij het werk te houden. o o o o o o
17. zorgvuldig te werken. o o o o o o
18. mij op het werk te concentreren. o o o o o o
19. mijn gedachtegang tijdens het werk 
vast te houden.
o o o o o o
20. tijdens het werk gemakkelijk te lezen 
of informatie te verwerken.
o o o o o o
21. met mensen te spreken, face to 
face of aan de telefoon of tijdens 
vergaderingen.
o o o o o o
22. mijn kalmte te bewaren als er andere 
mensen bij zijn op het werk.
o o o o o o
23. prioriteiten te stellen in m’n werk. o o o o o o
24. om te gaan met veranderingen in 
m’n werk.
o o o o o o
25. binnenkomende informatie, 
bijvoorbeeld e-mails, op tijd te 
verwerken. 
o o o o o o
26. meerdere taken tegelijk uit te 
voeren. 
o o o o o o
27. eigen initiatief te tonen in het werk. o o o o o o
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